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1. HIOACHUTEJIBHAA 3AIIMCKA

Pabouast mporpamma 00111€00pa30BaTENBHOIO Y4EOHOTO MpeaMeTa «XUMUSDH
npenHasHaueHa i u3dydeHus xumun B koimemke JKKX AIACY, peanusyromem
00pa30BaTeNbHYI0 IPOrpaMMy CPEIHEro O0IIero 00pa3oBaHMsI B IPEeIax OCBOCHUS
OCHOBHOM npodeccruoHanbHoi oOpazoBarenbHoil nporpammbl CI1O (IITICC3) Ha 6a3e
OCHOBHOTO 00111er0 00pa3oBaHUsl MPU MOATOTOBKE KBATU(DUIIMPOBAHHBIX PabOUHUX,
CIy)KallluX IO CHEHUATBHOCTH 08.02.14 «DOxcnnyatanuas W 0OCITyKUBaHHUE
MHOTOKBapTHUPHOTO JOMa»

Pabouas mnporpamma ydeOHOro nmnpeameTa «XuUMHUS» pa3paboTaHa B
COOTBETCTBHH C:

- @efepanbHBIM TOCYJAPCTBEHHBIM 00pa30BaTEIbHBIM CTAHAAPTOM CPEIHETO
oOmero o0pa3oBaHus, YTBEPKACHHBIM NpPHKa30M MuUHUCTEpPCTBA 00pa3oBaHUs U
Hayku Poccuiickoit @enepanuu ot 17 mas 2012 r. Ne 413 (3apeructpupoBan
MunucrepctBoM  roctuimua  Poccumiickon  ®epepaumn 7 uwwoHs 2012 T,
peructpannoHHbIii No 24480).

- Ilpukazom MuHncrepcTBa mnpocsemeHuss Poccuiickon Penepauun  OT
23.11.2022 Ne 1014 «O6 yTtBepxkaenuu (eaepaibHON 00pa30BaTENbHOM MPOrPAMMBI
cpenHero ooiiero oopazoBanus» (3apeructpuponat 22.12.2022 Ne 71763).

Conepxanue mnporpamMMmbl y4eOHOro mnpeameTa «XHMHs) HANpaBlI€eHO Ha
JIOCTUKECHUE CIEAYIONIUX HeJIen:

- (QopmupoBaHue y oOyyarouMxcs YMEHHUS OICHMBAaTb 3HAYMMOCTh
XUMHUYECKOTO 3HAHMS 1151 KAKJOTO YEJIOBEKa;

- popmupoBaHue y 00y4aromuXcs HEJIOCTHOTO MPEICTABICHUS O MUPE U POJIU
XUMHUU B CO3[IJaHUM COBPEMEHHOM €CTECTBEHHOHAYYHOW KapTHUHBI MHpPA; YMEHHUS
OOBSACHATH OOBEKTHI M MPOIECCHl OKPYKAIOIIEH ACHCTBUTENBHOCTU: MPHUPOIHOM,
COLMAJIBHOM, KYJIbTYPHOM, TEXHUYECKOU CPEJIbl, — UCIIOJIB3YS AJIsl 3TOTO XUMUYECKUE

3HAHMS,



- pa3BUTHE Y OOYyYAIOUIUXCSl YMEHUH pa3nuyath (PakThl U OIIEHKU, CPABHUBATh
OLICHOYHBIE€ BBIBOJIbI, BUJETh UX CBSA3b C KPUTEPHUSMU OLECHOK U CBSI3b KPUTEPHUEB C
OTIPEICTICHHON CUCTEMOM IIEHHOCTEH, (HOPMYTUPOBATh U 000CHOBBIBATH COOCTBEHHYTO
MO3UIIHIO;

- npuoOpereHre OOyYarolUMHCS OIbITa Pa3HOOOPa3HOW JEATEIbHOCTH,
MO3HAHUS W CAMOIIO3HAHMS; KIIOYEBHIX HABBIKOB, WMEIONIUX YHUBEPCATHHOE
3HaUEHUE JUIsl PA3JIMYHBIX BHJIOB JCSATEIBHOCTU (HABBIKOB pEIICHHS MpoOIieM,
IPUHSATHUS PEIICHUH, TTONCKA, aHaIu3a 1 00paboTKu nH(pOpMAIUH, KOMMYHHKATHBHBIX
HABBIKOB, HABBIKOB HW3MEPEHUM, COTPYJHUYECTBA, OE30MAaCHOTO OOpalleHus ¢

BCIICCTBAMMH B HOBCCIIHCBHOﬁ )KI/ISHI/I).

2. OBIIAA XAPAKTEPUCTHUKA YYEBHOI'O IPEIMETA
«XHUMMUS»

XUMHSIT — 3TO HayKa O BEIIECTBaX, UX COCTaBE M CTPOCHUHU, CBOMCTBaX M
IPEBPAILICHUSX, 3HAYCHUM XWMHYECKHX BEIECTB, MATEpUAJIOB M IPOLECCOB B
MPaKTUYECKOH JAESITEIbHOCTH YeJIOBEKA.

Copepxanve  0011€00pa3oBaTeNbHOrO  y4eOHOro mpeaMera  «XUMHS»
HaIpaBJICHO HAa YCBOEHHUE OOYYAIOIIMMUCS OCHOBHBIX MOHSTHN, 3aKOHOB U TEOPHI
XUMHUH; OBJIAJICHUE YMEHUSIMH HaONOAaTh XUMHUYECKHE SIBJICHUSA, MPOBOAUTH
XUMHYECKUH SKCIIEPUMEHT, MPOU3BOJIUTH PACUEThl HA OCHOBE XMMHUYECKUX (HOpMyII
BEILIECTB U YPABHEHUI XMUMHUYECKUX PEAKIIUM.

B nponecce nzydueHus XumMuu y o0y4aroniuxcs pa3BUBaIOTCS 03HABATEIbHBIC
UHTEPEChl U HHTEIJICKTYaJbHbIE CIIOCOOHOCTH, MOTPEOHOCTH B CaMOCTOATEIHLHOM
NpUOOpETEeHUs] 3HAaHUM M0 XMMHUU B COOTBETCTBUU C BO3HUKAIOIIMMU KU3HEHHBIMU
npobsieMaMy, BOCHHUTHIBAETCS OEpexHOE OTHOUIEHHS K MpHUpPOjAe, IMOHHUMaHUE
3I0pOBOTrO 00pa3a >KU3HHU, HEOOXOJUMOCTH MPEAYNPEXKICHUS IBICHUN, HAHOCSIIINX
Bpe 30pOBbI0 M OKpyxkaromeid cpeae. OHM OCBauBalOT MPUEMbI T'PAMOTHOTO,
0€30I1acCHOT0 KCIOJIb30BAHUSA XUMUYECKUX BEIECTB U MaTEpUajIoB, IPUMEHSEMbIX B

OBITY, CETLCKOM XO3SIICTBE U HAa MPOU3BOCTBE.



B nmpodeccuonanbHpIx 00pa30BaTENbHBIX OpraHU3allUsAX, PEATU3YIOLIUX
00pa30BaTeNbHYI0 IPOrpaMMy CPEIHETO OOIIEr0 0Opa30BaHUs B MPEJEIIax OCBOCHUS
OIIOII CIIO Ha 6a3e 0CHOBHOr0 001Iero 00pa3oBaHusi, yueOHbIN IpeIMeT « XUMH»
u3ydaercs Ha 6a3oBoM ypoBHE PI'OC cpeanero od1ero oopa3oBanus, OCHOBBIBACTCS
Ha 3HAHUAX OOYyYaIOIIUXCs, TOJYYEHHBIX NPHU U3YYEHUU (PUHUKH, OHOJIOTHH,
reorpaduu, MaTeMaTUKA B OCHOBHOM IIKOJIE.

Peanuzanus JeAyKTHMBHOIO NOAXOAa K H3YYEHHIO XUMHHM CIOCOOCTBYET
pPa3BUTHIO TaKUX JIOTMYECKUX OIEpaluii MBIIJICHUS, KaK aHalu3 M CHHTE3,
000OLIeHNE M KOHKPETH3allusl, CpPaBHEHHUE M aHAJIOTWsA, CUCTEMaTu3auus H
KJ1accuuxaus.

W3ydyenne XuMHH B NPOQPECCHOHANBHBIX 00pa30BaTEIbHBIX OPraHU3AIUSX,
peanu3yromux 00pa30BaTEIbHYI0 MpOrpaMMy CpeaHero oOIiero oOpa3oBaHUs B
npenenax ocsoeHus: OIIOII CIIO na 6a3ze 0CHOBHOro 00IIEero 00pa3oBaHus, UMEET
CBOM OCOOEHHOCTH B 3aBUCUMOCTH OT IPO(UJIs MpO(HeCCHOHAITBHOI0 00pa30BaHus. ITO
BBIPAXKAETCsI B COJIEPKaHUU 00yUEHHUs, KOJMUYECTBE YaCOB, BBIJICISIEMbIX HAa U3YUYEHUE
OTJENBHBIX TEM TMPOTpaMMbl, TIIyOMHE HX OCBOCHHS OOydJalOIUMUCS, 00BeME U
XapakTepe MPakTUYECKUX 3aHITHI, BUJaX BHEAYIUTOPHON CaMOCTOSITEIbHON paboThI
CTYZCHTOB.

B mpomecce u3ydeHHMs XMMHHU TEOPETHUYECKHWE CBEACHHUS JIOTOIHSIOTCS
JNEMOHCTpalMsIMH, J1a0OpAaTOPHBIMH  OMNBITAMH M MPAKTUYECKUMH  3aHSATHIMH.
3HAYUTENBHOE MECTO OTBOJUTCS XHMHUYECKOMY OJKcrepuMeHTy. OH OTKpBIBAaeT
BO3MOXXKHOCTh (DOPMHUPOBATH y OOYYaIOIIUXCS CHELMAJIbHbIE MPEAMETHbIE YMEHUS:
paboTaTh C BEIIECTBAMH, BBINOJHATH MPOCThIE XUMHUYECKHE OIBITHI, YYUThb
0e30MacHOMY M JKOJIOTMYECKM TpPaMOTHOMY OOpalleHUuI0 C  BELIECTBAMH,
MaTepuajgamMH U mpoueccamMu B ObITY U Ha IPOU3BOJICTBE.

B mpomecce u3ydeHus XUMHH BaKHO (OPMHUPOBATH WHGOPMALUOHHYIO
KOMIIETEHTHOCTh OOydJarommxcs. llosToMy mpu opraHu3aiil CcaMOCTOATEIHHON
paboThl HEOOXOIUMO AaKIEHTHPOBaTh BHUMaHHE OOYy4aIOLIUXCS Ha TOUCKE
uHdopmanuu B cpeAcTBax MaccMmenua, MHTepHere, yueOHOW U cnenuanbHOU

JUTEPATYPE C COOTBETCTBYIOIINM O(POPMIICHUEM U TIPEJICTABIIEHUEM PE3YIIHTATOB.



[Ipu otbope conepxkaHus ydeOHOro mnpeameTa «XHUMHS» HCIOJIb30BaH
MEXIUCUUIUIMHAPHBIA TOAXO0Jl, B COOTBETCTBUU C KOTOPBIM OOYYaroIIMECs JTOJLKHBI
YCBOUTH 3HAHUSI U YMEHUS, HEOOXOAHMbIE JUIsl (POPMHUPOBAHUS €IUHON LEIOCTHOM
€CTECTBEHHOHAYYHOW KapTHUHBI MHpa, ONpeAessromeil (popMUPOBaHUE HAYYHOIO
MHPOBO33pPEHUS, BOCTPEOOBAHHBIE B )KU3HU U B IPAKTUYECKON JI€ATEIbHOCTH

N3yuenue o01ieoOpa3oBaTenbHON yueOHOT0 peaMeTa « XUMUS»  3aBepIIaeTCs
IOJIBEICHUEM HUTOTOB B (hOpME 3K3aMEHa B paMKax IPOMEKYTOUHOM aTTECTalluU
ctyaeHTtoB B mporecce ocBoeHuss OIIOII CIIO ¢ nmomyuyeHueMcpeaHero ooiero

obpazoBanus (I[ITICC3).

3. MECTO YYEBHOI'O IIPEJIMETA B YYEBHOM IIJIAHE

VYyeOublii penMer «XuMus» SBISETCS 00s3aTEIbHBIM YY€OHBIM MPEIMETOM
00111e00pa30BaTEILHOTO IHUKJIAa OCHOBHOW TNpodeccuoHanbHON 00pa30BaTeIbHOM
IPOrpamMMBbl CPEAHET0 MPodecCHOHaNbHOTO 00pa3oBaHus Ha 0a3e OCHOBHOTO OOILETO
oOpa3oBaHus ¢ moiydyeHueMm cpeanero oomero oopazoanus (IIIICC3) c yuetom
tpedoBanuit ®I'OC CIIO u npoduis npodeccuoHanTbHOro 00pa3oBaHus.

B yueOnbix mnanax [MIICC3 mecto yueOHOTO npeamera « XUMHS» B COCTaBe
00s13aTeTTBbHBIX YYEOHBIX MPEAMETOB, 00s13aTENBHBIX AJI1 OCBOSHHS TEXHOJIOTHIECKOTO

npodus mpodhecCUOHATIBHOTO 00pa30BaHUs.

4. ITAHUPYEMBIE PE3YJIBTATBI OCBOEHUS YYEBHOI'O
MNPEAMETA

OcBoeHHMEe cojfepKaHUS yYeOHOro mpeaMera «XHUMHS», O0OeCIeuynBacT
JTOCTIDKCHHE CTYACHTAMH CIICIYIONTUX Pe3yJIbTaTOB:

JUYHOCHHBIX

JI1 9yBCTBO TOPAOCTH M YBOKCHUSI K UCTOPHH M JTOCTHKEHUSM OTECYCCTBEHHOM
XUMUYECKON HAyKH; XHMHWYECKH TPaMOTHOE IIOBEJICHHE B TPodecCHOHATLHOM
NESATETLHOCTH U B OBITY MPU 0OpaIeHNH ¢ XUMUYECKUMH BEIIeCTBAMH, MaTepuaIaMu

U TIPOIICCCaMM;



JI2 TOTOBHOCTB K IPOJOJKEHUIO 00pa30BaHUs U MOBBIIICHUS KBAIU(PUKALIUU B
n30paHHON TpodeccCHOHaNbHON JeATENPHOCTY M OOBEKTUBHOE OCO3HAaHUE POJIU
XAMHUYECKUX KOMIETEHIIMN B 3TOM;

JI3 ymeHue HCHoJIb30BaTh JOCTHXKCHUS COBPEMEHHOM XMMHUYECKON HAyKH U
XUMUYECKAX TEXHOJOTHHA JUUIS TIOBBIIMICHUS COOCTBEHHOTO WHTEIICKTYyaJIBHOTO
pa3BUTHs B BEIOpaHHON TIPO(ECCHOHATBHON A TEIbHOCTH;

MemanpeomemHbix:

M1 wucnonp30BaHKWE pPa3JIMYHBIX BHUJAOB IMO03HABATEIIBHOM JEATEIBHOCTH U
OCHOBHBIX HWHTEJIEKTYaJbHBIX oOlepanuil (MOCTAaHOBKU 3adaudd, (OpMyIUpOBaHUSA
TUIO0TE3, aHAJIM3a U CUHTE3a, CPABHEHMsI, 0000IIEHUS, CUCTEMAaTU3alllu1, BhISBIICHUS
MPUYUHHO-CJICICTBEHHBIX CBSI3EH, MOUCKA aHATIOT0B, () OPMYJIUPOBAHUS BHIBOJOB) JIsI
pelieHus1 IIOCTaBJICHHOM 3a/aud, IPUMEHEHUWE OCHOBHBIX METOJOB IIO3HAHMS
(HaOmro/leHNs, HAYYHOTO SKCIEPUMEHTA) JUIsl HW3Y4YEHHUs pPa3jIU4HbIX CTOPOH
XUMHUUYECKUX OOBEKTOB U TIPOILIECCOB, C KOTOPHIMM BO3HHUKAET HEOOXOJIUMOCTH
CTaJIKUBAThCS B MpodecCuoHaNbHOM cdepe;

M2 wWCnonb30BaHUE PA3TUYHBIX HCTOYHHUKOB I MOJYYECHUS XUMHYECKOU
uH(pOpMaIuU, YMEHHUE OIICHUTh €€ JIOCTOBEPHOCTh JMJI JOCTHXKEHUS XOPOIIMX
pe3yapTaToB B npodeccuonanbHol chepe;

npeomMemHuIX:

I11 chopmupoBaHHOCTH TPENCTABICHUA O MECTE XUMHUU B COBPEMEHHOM
HAay4YHOW KapTUHE MHUpA; MOHUMaHWE POJIM XUMUU B (HOPMUPOBAHUM KPYTro3opa U
GyHKIIMOHATIBFHOM TPAMOTHOCTH YeJIOBEKA JIJIsl PEIICHUsSI MPAKTHUYECKUX 3a/1a4;

[12 BnageHue OCHOBOIMOJATAIOMIMMH XUMHUUYECKUMH MOHSATUSMU, TEOPHUSIMH,
3aKOHAMHA W 3aKOHOMEPHOCTSIMH;  YBEPEHHOE  TOJIb30BAHHE  XUMHUYECKOU
TEPMHUHOJIOTHUEN U CUMBOJIUKOM;

I13 BnageHne OCHOBHBIMU METOJAMH HAyYHOTO MO3HAHUS, UCIOJIb3YEMbIMU B
XUMUM: HAONIOZEHUEM, OIHUCAHUEM, U3MEPEHUEM, OKCIEPUMEHTOM; YMEHHE
0o0pabaTpiBaTh, OOBSICHITH PE3YyJIbTAThl MPOBEJACHHBIX OIMBITOB W JIENATh BHIBOJIBI;
FOTOBHOCTh M CIHOCOOHOCTb MPUMEHSTH METOJbl TO3HAHMUS TIPU PEIICHUU

IMPAKTHYCCKHUX 3aJ1a4;
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cOpMHPOBAHHOCT, YMEHHMS J1aBaTh

KOJIMYECTBCHHBIC OICHKHU U

MIPOU3BOIUTH PACUETHI [0 XUMUUECKUM (HOpMyTIaM U YpaBHEHUSM;

I15 BJIaICHHUC IIpaBUJIaMH TCXHHUKHU 0e301acHOCTH Ipu HCIOJIb30BAHUU

XUMHNYCCKUX BCIICCTB,

[16 chopmMupoBaHHOCTH COOCTBEHHOM MO3UIIMH TI0 OTHOIICHHUIO K XHMHUYECKON

uHpOpMaIInH, OTydaeM

OM U3 pa3HBIX HCTOYHUKOB.

5. COAEPKAHUE YYEBHOI'O INIPEJIMETA

HauMeHoBaHHne Conep:xanue yueOHOro MaTepuasia M (pOpMbl OPraHU3aALUHU
pa3/iesioB U TeM AeSITeJILHOCTH 00y4aI0IIMXCH
BBenenne OcHoBHbIe MOHATHS XUMHUM. BemectBo. AtoM. Monekyia.

XuMuyeckuit aneMeHT. Amutotponus. [IpocTbie u cioxHbIE
BenliecTBa. KauecTBEHHBIN U KOJIMYECTBEHHBIN COCTAB BELIECTB.
XUMHYECKUE 3HAKU U (DOPMYJIBI.

Kontpoubnas pa6ora Nel. Cpe3oBast paboTa Mo XuMuM 3a Kypc
CpeIHel O0IIe MIKOJIbI.

Pa3znesn 1. OCHOBBI CTPOEH

Hf BellecTBa

Tema 1.1

CrtpoeHue aToMm0B
XUMHUYECKHX JIEMEHTOB
U NIPUPOIA XUMHYECKOM
CBSI3U

CoBpemeHHasi Mo/leJIb CTPOEHHA aTOMAa. DJIEKTPOHHAsS
KoH(urypauus aroma. Knaccuukanus XuMHUeCKUX 3JIEMEHTOB (S-,
p-, d-a;memenThl). BaneHTHbIC 37K TPOHBI. BaeHTHOCTS.
DneKTpoHHAas MPUPOJa XUMHUECKOU CcBsI3U. MIOHHAs CBSI3b Kak CBSI3b
MEXK]ly KATHOHAMU U AHUOHAMU 32 CYET JIEKTPOCTATUYECKOTO
MPUTSKEHUS. DIEKTPOOTPULIATETbHOCTh. KOBas€eHTHBIE MOISpHAS U
HETOJISIPHASI CBA3H.

IIpakTuyeckoe 3anaTue Ne 1. 3a7aun Ha COCTaBIEHUE XUMUYECKUX
(GhopMyJ IBYXaTOMHBIX COEAMHEHUH.

Tema 1.2
IMepuoguyeckuii 3aK0H
u Tabauna /. U.
MenaeneeBa

Ilepuoauyeckas cucrema xumm4yeckux diaemMenTon JI.U.
MemnpesieeBa. 3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB XUMUYECKUX
HJIEMEHTOB, 00pa3yeMbIX UMH MIPOCTHIX U CIOKHBIX BEIIECTB B
COOTBETCTBHH C ITOJIOKEHHUEM XUMHNYECKOI'O 3JIEMCHTA B
Ilepuonnueckoi cucreMe. MUpPOBO33pEHUYECKOE U HAYYHOE
3HaueHue [lepnoanueckoro 3akona /[.11. Menneneesa. IIporuosst
J .M. MenpneneeBa. OTKpbITHE HOBBIX XMMHUYECKHUX 3JIEMEHTOB.

IIpakTnyeckoe 3anaTue Ne2. XapakTepucTHKa 3JIEMEHTOB,
olpeieNIeHue 3JIeMEHTa 10 €ro 3JIEKTPOHHOH (popmyie,
onpezeneHue GopMys BBICIIUX OKCHUIOB, MX XapaKTePUCTHKA.

[paxkTnyeckoe 3ansiTue Ne3. HaxoxaeHrne OTHOCUTEIIbHOM
MOJIEKYJISIPHOM U MOJIIPHOW MacChl BELIECTBA

Paznea 2. Xumuueckue pe

AKIUHU

Tema 2.1
Tunsl XUMHYECKHX
peakuuii

Knaccudukanus u TUIIBI XUMUYECKUX PEaKIUi C ydacTueM
HEOPraHMUYECKUX BemecTB. OKHUCIUTENBHO — BOCCTAHOBUTEIIBHBIE
peakuuu. OnpeneneHne CTENEeHU OKHCIEHUS JIEMEHTOB
KonunuecTBeHHbIE OTHOLIEHNS B XUMHH. OCHOBHBIE
KOJIMYECTBEHHBIE 3aKOHBI B XMMHUH M PACUYETHI [10 YPABHEHUSIM




XUMHUUYECKUX peakiuil. MoJib KaK €JMHULIA KOJIMYECTBA BEIIECTBA.
MomnsipHas macca. 3aKOHbI COXPAHEHHUS MacChl U SHEPTUH. 3aKOH
ABoraapo. MoitsapHablit 00beM ra3oB. OTHOCUTENIbHAS TNIOTHOCTh
ra3os.

IIpakTnyeckoe 3ansaTue Ne 4. CocraBieHue ypaBHEHUN
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKLIUN METOAOM
AJIGKTPOHHOTO OaJlaHca.

IMpakTnyeckoe 3ansiTue NeS. Pemenue 3aia4 no KoJIM4eCTBY
BELIECTBA.

IpaxkTnyeckoe 3ansitue Ne6. BoiunciieHre OTHOCUTEILHON
IIJIOTHOCTH Ia30B

IIpakTuyeckoe 3ansaTue Ne7. Pemmenne 3a1ad Ha 00beMHbBIC
OTHOIIICHHUA I'a30B

Tema 2.2
DJIeKTPOJIUTHYECKAS
AUCCONMANMS U UOHHBIH
o0MeH

Teopus snekTponuTHdecKoil qucconuannu. Peakuinm HOHHOTO
oOMeHa. CocTaBiieHUE ypaBHEHUI peakliiii HOHHOTO OOMEHa IyTeEM
COCTaBJIEHUS MX MOJHBIX U COKPALLICHHBIX HOHHBIX YPaBHEHUH.
['uaponus comneit. CocTaBieHne peakiuii THAPOIN3a COJICH.
3Ha4yeHue TuApou3a B OMOJIOrMUeCKUX OOMEHHBIX MTpoLeccax.
[IpuMeHeHne ruapoIn3a B IPOMBIIUICHHOCTH.

Jlabopartopnoe 3ansaTue Nel. ['uaposus coneit.

IIpakTnyeckoe 3anaTue Ne 8. CocraBieHue ypaBHEHUN peakuil B
MOJICKYJISIPHOM U MOHHBIX (hopMax.

Kontpoabnas padora Ne 2. CTpoeHue BeLECTBA U XUMUYECKUE
peaKIuu

Paznen 3. CTpoenne u cBo

HcTBa HCOPraHMveCKHUX BCIICCTB

Tema 3.1
Knaccupuranus,
HOMEHKJIATYpa U
cTpoeHue
HEOPraHUYecKuX
BelleCTB

Kunacenpukanuss Heopranmyeckux Bewects. [Ipocteie u
CJIO’KHBIE BelecTBa. MeTauibl 1 HemeTaibl. OcoOeHHOCTH
ctpoeHusi. OCHOBHBIE KJIACCHI CIIOMKHBIX BEIIECTB (OKCHIBI,
THJPOKCHU/IBI, KUCIOTHI, cosin). HoMeHkaTypa 1 Ha3BaHue
HEOPraHMYECKUX BEIIECTB UCXO U3 X XUMHUECKON (OpMYJIbl WIH
COCTaBJIEHUE XUMHUECKON (hOpMYJIbI UCXO/Is U3 Ha3BaHHUS BEILlECTBA
10 MEXTYHAPOIHON WIM TPUBUAIIBHON HOMEHKJIATYpE.

ArperaTtHble cOCTOsIHUS BelecTBa. Kpucramueckue u amopdHsle
BellecTBa. TUIbI KPUCTAIIIMYECKUX PEIIETOK (aTOMHasl,
MOJIEKYJIsIpHasi, HOHHAs, METAJNINYecKas). 3aBUCUMOCTh
(¢u3HYECKUX CBOMCTB BEIIECTBA OT THUIIA KPUCTAIUTMUECKOMN
pewetku. [Tpuunnabl MHOroo6pasus BemecTB. COBpeMeHHbIE
IIPEJICTaBICHUS O CTPOCHUH TBEP/BIX, KHUJIKUX U Ta3000pa3HbIX
BenlecTs. JKuaknue KpucTauibl.

IIpakTHyeckoe 3ansaTHe Ne 9. OnpeneneHne MacCOBOU J0IH
XMMHUYECKHX JJIEMEHTOB B CJIO)KHOM BEIIECTBE

Tema 3.2
Pu3uKo-XuMHUYECKHEe
CBOlCTBA
HEOPraHMYeCKHX
BelIEeCTB

MeTtaniabl. O6uue Gusnueckue 1 XMMHYeCKHe CBOWCTBA METAJLIOB.
Knaccugukanys MeTanioB 1o pa3InyHbIM IpU3HAKAM.
ONEKTPOXUMHUYECKUH psijl HAIIPSHDKEHUH METaJlJIOB. 3HaUE€HUE
METAJIJIOB U HEMETAIIJIOB B MPUPOJIE U KUZHEEATENbHOCTH YeJIOBEKa
U opranu3moB. Koppo3usi MeTaioB: BUbI KOPPO3UHU, CIIOCOOBI
3alUTHl METAJIJIOB OT KOPPO3HH.

Hemertamunbl. O0Omue ¢pusnveckue 1 XUMUYECKHE CBOMCTBA
HemeTauioB. OKUCIINTEIbHO-BOCCTAHOBUTENIBHBIE CBOWCTBA
HeMmeTayioB. KpyroBopoThl OMOTeHHBIX 3JIEMEHTOB B IPUPO/IE.
XUMHYECKHE CBOWCTBA OCHOBHBIX KJIACCOB HEOPTraHMYECKHUX
BEUIECTB (OKCUIOB, THIPOKCHIOB, KUCIIOT, COJEH). 3aKOHOMEPHOCTH
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B U3MEHEHUHU CBOMCTB MPOCTHIX BEIIECTB, BOJOPOIHBIX COSIUHEHUH,
BBICIINX OKCHJIOB U THAPOKCHJIOB.

Tema 3.3
IIpousBoacTso
HEOPraHu4ecKuX
BeIleCcTB. 3HAYEeHHNE U
NpUMeHeHHe B ObITY U
HA MPOM3BO/ICTBE

O6ue npeacTaBiIeHns 0 MPOMBIILIEHHBIX CIOCO0aX
NoJIy4eHUsI XMMUYeCKHX BelecTB. UepHas 1 [[BeTHAs
metamutyprus. Ooume cnocoOsl mosyyeHust MeTayuioB. CIUIaBbl U UX
pOJIb B COBPEMEHHOI TEXHUKE U Ballieil mpodeccu.

HpaKTH‘IeCKOC MMPUMCHCHHUC SJICKTPOJIM3a JJIA IMOJIYYCHUA
IIEJIOYHBIX, IIEIOYHO3EMEIbHBIX METAIIOB U aTFOMHHUSL.

3Ha4yeHue U IPUMEHEHHE B OBITY M HA TIPOU3BO/ICTBE
HeopraHnveckux Berects. [Ipobiiema 0TX0I0B U TOOOYHBIX
IPOJTYKTOB.

Kontpoabnas padora Ne 3. Cpe3oBas pabota 3a 1 cemecTp

Pasnen 4. CtpoeHue u cBO

HCcTBA OpPraHnveCKux BEIIECTB

Tema 4.1
Knaccupuxauus,
CTpPOeHHE U
HOMEHKJIATypa
OpPraHuYecKuX BellecTB

Ipeamer oprannyveckoii xumuu. [IpupoiHbie, HCKYCCTBEHHBIE U
CUHTETHUYECKHE OpraHuyecKue BemecTsa. CpaBHEHUE OPraHUYEeCKUX
BEILECTB C HEOPraHUYECKUMU. XUMUYECKOE CTPOEHUE KaK MOPSJIOK
COEJIMHEHUS] aTOMOB B MOJIEKYJIbI [10 BAJIECHTHOCTH.

Teopust crpoeHus opranudeckux coefuHennii A. M. byriieposa.
OCHOBHBIE TIOJIOKEHUSI TEOPUU XUMUYECKOTO cTpoeHust. M3omepust
U U30Mepbl. XUMUYEeCKUe POPMYIIbI U MOJIETH MOJIEKYT B
OPraHUYEeCKON XUMHH.

Kaaccudukanus oprannyeckux BemectB. Kiaccudukamus
BELIECTB 10 CTPOCHUIO YIJIEPOJHOTO CKEJleTa U HaJIUUHUIO
(GyHKIIMOHAIBHBIX TpyIIl. ['oMosoru u romonorus. Hayana
Homenkaarypsl IUPAC.

IIpakTuyeckoe 3ansaTue Nel(). CocraBiieHHE pa3BEPHYTHIX U
COKPAILEHHBIX CTPYKTYPHBIX (JOPMYJI OPraHUYECKUX BELIECTB.

IIpakTuyeckoe 3ansaTue Nell. Cocrasienue Gpopmyrn Uu3oMepoB
OpTraHN4YCCKUX BCIICCTB

IIpakTyeckoe 3ansaTue Nel2. 3anaun Ha onpeaeseHne
npocteiien GopMybl OpraHUIECKON MOJIEKYJIbI, UCXO/ISI U3
AJIEMEHTHOTO cocTaBa (B %).

Tema 4.2.
CaoiicTBa,
NMPOU3BO/JICTBO U
NpuMeHeHue
OpraHnyecKux
coeTUHEHUH

IIpenesabHbie yriaeBogopoabl. AJKaHbI: TOMOJOTUYECKU s,
M30MepHUs U HOMEHKJIATypa aJKaHOB. XMMHYECKHE CBOMCTBA
ajKaHoB. | opeHue MeTaHa KaKk OJJMH U3 OCHOBHBIX HCTOYHUKOB
TeIUla B MPOMBIIIJIEHHOCTH U ObITY. HaxoxxaeHue B nmpupoje u
IIPUMEHEHUE aJIKaHOB .

HenpenenbHbie yriieBoaopoabl. AJKeHbl. DTUJIEH, €ro MOoJyYeHHe
(leruapupoBaHUEM ATaHa, JEMOIUMEpU3aLiel TOJIMATUIICHA).
XHUMHYECKHE CBOMCTBA ATUJIEHA: TOPEHUE, KAUECTBEHHBIE PEAKIIUN
(o6ecrBeurBaHue OPOMHOMN BOJIBI M paCTBOPA NEpPMaHTaHATa KaJIusl).
[Tonumepusanus dTUIeHa KaKk OCHOBHOE HAIPABIICHHUE €T0
UCIIOJIb30BaHUs.

Ankunbl. AuetnieH. ['opeHue anernieHa Kak MICTOYHUK
BBICOKOTEMIIEPATYPHOTO TUIAMEHH JIJISI CBAPKH M PE3KH METAJUIOB
IIpupoaHbIe HCTOYHHUKH YIJIeBOAOPOAOB. [IpupoaHbIil ras:
cocTaB, IpUMeHeHue B kayecTse TorumBa. Hedts. Coctas u
nepepaborka Hed1u. [leperonka neptu. HedrenpoaykTsl.
Cnuptsl. I'uapokcunbHas rpynna kak ¢yHKuoHanbHas. [lonstue

O MPCACIBbHLIX OAHOATOMHBIX CIIMPTAX. XHWMHUYECKHE CBOMCTBA
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sTanona. [lonmydeHnue aTaHona OpoKEHUEM TIIIOKO3BI U THIpaTanuei
stuiieHa. [I[pumMeHeHne 3TaHoJIa Ha OCHOBE CBOMCTB. [ TTUIIEpHH Kak
IIPEJICTaBUTENIb MHOTOATOMHBIX cIUPTOB. KauecTBeHHas peakuus Ha
MHOI0aTOMHbIe ciupThl. [IpuMeHenue rnunepuHa.

®enoJ1. DU3NUYECKUe M XUMUIECKHIE CBOHCTBA (heHOIA.
[Tpumenenue heHosia Ha OCHOBE CBOWCTB.

AJibieruabl. ATbACTUAHAS TPyNIa KaK (PYHKIIMOHATbHAS.
dopManbpIerua U €ro CBOMCTBA: OKUCICHUE B COOTBETCTBYIOILYIO
KHUCJIOTY, BOCCTAHOBJIEHUE B COOTBETCTBYIOIIMM criupT. [lonyuenue
aJbJETUIOB OKHUCIEHUEM COOTBETCTBYIOIIMX CIIUPTOB. [Ipumenenune
dbopmanbaernia Ha OCHOBE €r0 CBOWCTB.

Kap6oHoBbie kuciaotTbl. KapOokcunpHas rpymma Kak
¢dynkunonanbHad. Ilomydyenne kKapOOHOBBIX KUCIOT OKUCICHUEM
anbJeru10B. XMMHUECKHUE CBOMCTBA YKCYCHON KHUCIIOTHI: 00IIHe
CBOICTBA C MUHEPAIbHBIMU KUCIOTAMU U PEaKIHsl STepuPUKAIIUH.
[IpruMmeHeHrne yKCyCHOM KUCIIOThI HA OCHOBE CBOMCTB.

Cao:xnbie 3pupbl U kupbl. [lomydenue ci10KHBIX d3PUPOB
peakmueit arepuduranuu. CroxxHbie 3QHUPBI B TPUPOAE, UX
3HaueHue. [IpumeHenne cinoxHbIX 3UPOB HA OCHOBE CBOMCTB.
IHonmumepsl. [Tonmmeps! - BaKHENIEE ChIPbE IS TIOJTYYECHUS
CTPOUTEIIbHBIX MaTepruanoB. OCHOBHBIE IOHATHSL.

ILnacTmaccsl. TepMOIUIACTHUYHBIE U TEPMOPEAKTUBHBIE
mactMaccsl. [lonua3THiIeH 1 ero nmpuMeHEHUe B CTPOUTEIIBCTBE.
Crioco0bI pacro3HaHusI IacTMAacC.

CuHTeTHYeCKHE KaYYYKH U UX HCIOJIb30BAHUE B CTPOUTEIHCTBE.

IIpakTuyeckoe 3ansaTue Nel3. Ha3Banue npenenbHbIX
YTIIEBOIOPOOB 10 MexayHapoaHoi Homenkinarype IUPAC.

IIpakTuyeckoe 3ansaTue Ne 14. Hazpanue HernpeneabHbIX
YTIIEBOIOPOAOB 0 MexayHapoaHoi Homenknarype IUPAC.

IIpakTnyeckoe 3anaTue NelS. Ha3sanue ciuptos 1o
MexayHapoaHoi Homenkaarype IUPAC.

IIpakTnyeckoe 3ansaTue Ne 16. CoctaBneHue ypaBHeHUN peakuuit
sTepudUKanu

IIpakTyeckoe 3ansaTue Ne 17. Penenue 3a1a4 Ha BBIXOA
IIPOJIYKTA PEaKIIHH

Kontpoabnas padora Ne 5. YrieBoopo/sl

Tema 4.3.
Opranunueckue
BeIeCTBA B
KH3HEIeATEeJIbHOCTH
YeJ10BeKa

Kupsl kak ciaoxHble 3¢upbl. Knaccupukanus Kupos.
XHUMHUYECKUE CBOMCTBA KUPOB: THIPOJIN3 U THAPUPOBAHUE KUIKUX
*upoB. [IpuMeHeHmne )KUpoB Ha OCHOBE CBOWCTB.

YraeBoasbl. ['110K03a — BEILECTBO € ABOMCTBEHHON (yHKIIMEH —
anpaerupocnupt. Caxaposa, KpaxmMall U LEJI0I03a, CTPOEHHE,
CBOIICTBa, MpUMEHEHUE. 3HaUeHHE YTIIEBOIOB B )KMBOW MIPUPOJIE U
JKU3HU 4EII0BEKA.

AMHMHOKHMCJI0TBI. AMHHOKHUCIIOTHI KaK aM(pOTEepHbIE
TU(YHKIMOHAIbHbIE OpraHndyeckue coeAuHenus. [lentuanas cBs3b
Y nosinentupl. [IpuMenenne aMMHOKNCIOT HA OCHOBE CBOMCTB.
Beaxu. CTpykTypsl 6enkoB. XUMUYECKHE CBOWCTBA OEJIKOB:
TOpEHHE, JeHATypalns, THAPOIN3, IBETHBIE PEAKIUY.
buonornueckue GyHKIUU OENKOB.

KonTpoasHnas padora Ne 6. CtpoeHne 1 CBOMCTBA OPraHUYECKUX
BEILECTB
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Pazgen 5. Kunernueckue u TCPMOANHAMHYCCKHUEC 3AKOHOMEPHOCTH IMPOTCKAHUA

XHUMHYECKUX peaKkumid

Temab.l1.
Kunernueckue
3aKOHOMEPHOCTH
NMPoTeKAHUS
XHUMHYECKHX pPeaKkuuii

CKOpOCTb XMMHUYECKUX peaklnil. PaKTOphbl, BIUSIOIINE HA CKOPOCTb
XUMHUYECKOU PEAKIUU

HpaxkTnyeckoe 3ansitue Ne 19. Boruncinenue mMacchl IpoayKTa
PEaKIu, €CITU OJTHO U3 UCXOJHBIX BEIISCTB B3SITO B M30BITKE

JlaGoparopnas padora Ne 2. OnpeneneHue 3aBUCUMOCTH CKOPOCTH
PEaKIMU OT PAIUYHBIX PAKTOPOB

Tema 5.2
Tepmoannammnyeckune
3aKOHOMEPHOCTH
NPOTEeKAHUS
XHUMHYECKHX peaKkuui.
PaBHOBecue
XHUMHYECKHX peaKkuui

Knaccugukaius XuMHUUECKUX peakuii: o TermaoBoMy 3 dexty
(9K30TEpMUYECKHE, SHIOTEPMUIECKHUE), IO 00PaTUMOCTH
(oOpaTtumbIe 1 HEOOpAaTUMBbIC). XUMUYECKOE PABHOBECHE U €T0
CMEIICHHE NOJ] ICHCTBHEM PA3IUYHBIX (PaKTOPOB

IIpakTuyeckoe 3anaTue Ne 20. Pemenue 3a1a4 mo TerioBoMy
b heKTy peakium.

IIpakTnyeckoe 3ansaTue Ne 21. Penienue ynpaxHeHuil Ha
CMEILEHNE XUMHUECKOTO PABHOBECHS.

Pazjen 6. lucnepcHble cucTeMbl

Tema 6.1

JAucnepcHbie cuCTEMBI U
(paxTopsl ux
YCTOHYHUBOCTH

IMonsaTue o TucnepcHol cucreme. Jlucnepcuas daza u
qucrnepcuonHas cpena. Knaccudukanus AUCTIEpCHBIX CUCTEM.
CBoiiCTBa AUCTIEPCHBIX CUCTEM.

PactBopsl. PacTBOpenue. Bona kak pactBoputens. PacTBopumMocThb
BEIIECTB. 3aBUCUMOCTh PACTBOPUMOCTH T'a30B, KUAKOCTEH 1
TBEP/BIX BELIECTB OT PA3INYHBIX (akTOpoB. MaccoBas 101
PacTBOPEHHOIO BEILIECTBA.

IIpakTnyeckoe 3ansiTue Ne22. 3a1aun Ha IPUTOTOBIICHHE
pPacTBOPOB.

IIpakTuyeckoe 3ansaTue Ne 23.Pemienue 3a1a4 Ha IPUMECH.

Tema 6.2.
HccaenoBanue cBOMCTB
AUCIEPCHBIX CHCTEM

JlaGoparopnoe 3ansTue Ne 3. VccienoBanue TUCIEPCHBIX CUCTEM

Pa3nea 7. KauecTBeHHbIe peakuuu 00HAPYKEeHUS] OPraHUYeCKUX U HEOPraHU4eCKUX

BeIeCTB

Tema 7.1. JladopaTopnas padora Ne 4. KauecTBeHHBIE peakIuu Ha
Oonapy:xenue HEOPraHWYEeCKHE BeIleCTBa

HEOPraHUYecKuX

KAaTHOHOB 1 aHUOHOB

Tema 7.2.

Oo0Hnapyxenue
OpPraHuYecKuX BellecTB
OTAEeJbHBIX KJIACCOB C
HCIO0JIb30BaHHEM
Ka4eCTBECHHBIX peaKkuui

Jladoparopnasi padora Ne 5. KauecTBeHHBIEC peakiiiy HA
OpraHHYeCKHEe BeIIeCTBa

IK3AMEH

6. TEMATUYECKOE IIJIAHUPOBAHUE 11O YYEBHOMY

HNPEIMETY
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Ne HaumenoBaHue pasaenoB ¥ TeM Bceero | Jlekuus 3ansTus

n/n npaKkTuyeckue | JadopaTopHbie
BBenenne 2 2 - -

1. | OcHOBBI CTPOEHHUS BellleCTBA 9 4 5 -

1.1. | Ctpoenue aTOMOB XUMHUYECKHUX 4 3 1 -
JJIEMEHTOB M MPUPOJA XUMHUYECKOU
CBSI3U

1.2. | [lepnoanueckuit 3akoH u Tadbmuma [1.1. 5 1 4 -
MeHeneena

2. XUMHYEeCKHE PeaKknu 20 8 10 2

2.1. | Tunpl XUMHYECKUX pEaKIIUH 12 4 8 -

2.2. | DNCKTpONUTHYECKAs JUCCOIUAIUS U 8 4 2 2
MOHHBII 00MEH

3. | Ctpoenne U cBoiictBa | 15 13 2 -
HEOpPraHU4eCcKUX BellecTB

3.1 | Kmaccudukanms, HOMeHKmatypa u | 6 4 2 -
CTpOEHHE HEOPraHUYECKIX BEUIECTB

3.2. | ®U3MKO-XUMUYECKUE CBOWCTBA 5 5 - -
HEOPraHMYECKUX BEIIECTB

3.3 | [IpousBoacTBO HEOpraHuyeckux | 4 4 - -
BEIIECTB. 3HAYCHUE W TMPUMEHEHHE B
OBITY U Ha POU3BOJICTBE

4 CTpoeHue U CBOIICTBA OPraHMYEeCKUX 38 20 18 -
BelleCTB

4.1 | Kmaccuduxanus, CTpOCHUE U 8 2 6 -
HOMEHKJIATypa OPraHMYECKUX BEIIECTB

4.2 | CpoiicTBa, MPOU3BOACTBO U MPUMEHEHHE | 24 14 10 -
OpPraHUYECKUX COSAUHEHUN

4.3 | OpraHnn4ecKue BEIIecTBa B 6 4 2 -
KU3HEJESATEIIbHOCTH YeJIOBEKa

5 Kuneruueckue u 9 2 6 1
TepMOJAMHAMHYECKHE
3aKOHOMEPHOCTH MPOTEeKAHUSA
XHMHYECKHX peaKIHl

5.1 | Kunernueckue 3akOHOMEPHOCTH 4 1 2 1
MPOTEKAHUS XUMHUYECKUX peaklui

5.2 | TepMoguHAMUYECKUE 3aKOHOMEPHOCTH 5 1 4 -
MPOTEKAHUS XUMHUECKUX PEaKIIUi.
PaBHOBECHE XMMHUYECKUX PEAKIUI

6 JlucniepcHbie CHCTEMBI 7 2 4 1

6.1 | lucniepcHble cucTeMsl U GaKkTOPbl UX 6 2 4 -
YCTONYMBOCTH

6.2 | MccnenoBanne CBOWCTB JUCTHEPCHBIX 1 - - 1
CUCTEM

7 KaudecTBeHHbBIC peakuuu 2 - - 2
00HapYyKeHUus OpPraHuYecKux "
HEOPraHM4YeCKUX BellecTB

7.1 | ObHapyxeHne HEOPTraHUYECKUX 1 - - 1

KaTHMOHOB 1 aHHOHOB
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7.2 | OGHapy>XeHHE OPraHNYECKUX BEIIECTB 1 - - 1
OTJEJIBHBIX KJIACCOB C MCIIOJIb30BaHUEM
Ka4eCTBEHHBIX PEaKLU

Hroro 102 &) 45 6

[Ipu peanuzamuu cojaepkaHus 001Ie00pa3OBaTEILHOTO Y4eOHOrO Ipeamera
«Xumus» B mpexaenax ocBoenus OIIOIT CIIO Ha 0a3e OCHOBHOI'O OOIIEro

oOpa3oBaHus ¢ MOTyYeHUEM cpenHero oomero oopazosanus (ITIICC3):

Bua yueOHoii padoThI O0bem yacon
O06beM 00pa3oBaTeIbHON MPOrpaMMbl 108
O0s13aTesIbHAsI Ay IUTOPHAs1 YueOHasi Harpy3Ka (Bcero) 102
B TOM YHCJIE:
JIEKLIUA 51
IIPAKTHYECKUE 3aHATHS 45
J1a00paTOPHBIE 3aHITHS 6
CamocrosiTenbHas pabota oOydaronierocs Y4eOHBIM IIJITAHOM
HE MPEAYCMOTPEHO
Kouncynpranumn Y4eOHBIM MIaHOM
HE NPEAYCMOTPEHO
IIpomexxyTouHnasi arrecranusi B popMe s3K3aMeHa - 6 4acoB

7. YYEBHO-METO/IUYECKOE U MATEPUAJIBHO-
TEXHUYECKOE OBECIIEYHEHUE ITPOT'PAMMBbI YYEBHOI'O
MNPEIMETA « XUMMUSI»
7.1.0nucanue mamepuanbHo-mexHuueckou 0azvl,  HeOOXO0UMOU 01

ocyuiecmeienun 06pa3oeameﬂbuozo npouecca

. OcHalEeHHOCTD cHenuaIbLHbIX
Ne HaunmenoBanue cnenuaJbHBIX MOMEIIeHUH U " .
. . OMeLIeH Uil " noMelIeHHu i I
n/n TMOMeEIeHHU J1J15 CAaMOCTOATEILHON PadoThI .
CaMOCTOSITeIbHOM padoThI
KaOuner ecTecTBO3HAHUS, ayauTopust i 1. Jocka yqe6Ha;[
TPYNIOBBIX W WHAWBHIYaTbHBIX KOHCYIIbTAIUH, 2. PaGouee MeCTO IpernoaBaTes
TCKYLICTO KOHTPOJIA U HpOMe)KYTO‘lHOf/i aTTeCTalnu. 3 KOMHJ‘[CKT y‘-IC6HOfI Me6eﬂp{ Ha 25 qeJl.
4. Harnsgaele mocooust
414000,ActpaxaHckast 00J1acTh, T. ACTpaxaHb, 5. TInakaTel TeMaTHUYCCKIe
1 Ha6epe>i<Haﬂ 1 Maﬂ,l 17, KOpILyC Ne 1; »srax 3, 6. MOOWJILHBIN 9KpaH Ha IITaTHBE
nomenieHne Ne35 Lumien Master View 203x203 cm
7.MoOWIBHBIN MyIIbTUMEAUAHBINA
npoekrtop Panasonic PT-LC56E-000145
8.11xa¢ BBITSHKHONW XMMHUYECKHN
JIEMOHCTPALIMOHHBIN
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9. Crenanl

10.ITpuGopsl, HabOps! IOCY B,
Ta00paTOPHBIX TPHHAIECKHOCTEH IS
XMUMUYECKOTO SKCTIEPUMEHTA, HAOOPHI
PEaKTHUBOB.

7.2. Pekomenoyemasn numepamypa (u3 ghedepanbHozo nepeyuts)

@) OCHOGHAA yUeOHana Tumepamypa:

bnunos, JI. H. Xumus: yueonuk ana CIIO / JI. H. baunos, U. JI. Tlepdunosa,
T. B. CokonoBa. — 2-e u3zn., crep. — Cankr-IletepOypr: Jlans, 2021. — 260 c. ISBN
978-5-8114-7904-7. — Texct: snekTpoHHBIA // JlaHb: 37IEKTPOHHO-OMOIHOTEUHAS
cuctrema. — URL: https://e.lanbook.com/book/167183 (mara oOpareHus:
14.10.2022). — PexxuM focTyma: Juisi aBTOPH3. IOJIb30BaTEIICH.

0) OononnumenvHan yueOHan 1umepamypa:

I'ycera, E. B. Xumus ns CIIO: yue6HO-MeToamdeckoe nocodue / E. B. I'ycesa,
M. P. 3uranmmmna, J{. Y. Kynmukoa. — Kazans: KHUTYVY, 2019. — 168 c. — ISBN
978-5-7882-2792-4. — Texkct: neKTpoHHBIN // JlaHb : 3IEKTPOHHO-OMOIMOTEUHAs
cuctrema. — URL: https://e.lanbook.com/book/196096 (mara oOpaieHus:
14.10.2022). — Pexxum gocTyma: Ajis aBTOPU3. MOJIb30BATEIICH.

Yepuuxona, H. 0. XumMust B 10CTyITHOM U3JI05KEHUU: yueOHOE TTOCOOME JITIS CTI0
/ H. 0. YepHukoBa. — 2-¢ u3za., crep. — Cankr-IletepOypr: Jlans, 2022. — 316 ¢c. —
ISBN 978-5-8114-9500-9. — Tekct: onekrpoHHbld // JlaHb: 3JIEKTPOHHO-
oubmuoreunas cucrema. — URL: https://e.lanbook.com/book/195532  (mara
oOpamenusi: 14.10.2022). — PexuM qocTymna: AJisi aBTOpU3. MOJIb30BATEIICH.

[leBuunpina, JI. B. Xumus: yuye6Hoe mocodue / JI. B. IlleBHurpina, A. H.
AmnapueB. — HoBocubupck: HI'TY, 2017. — 92 ¢. — ISBN 978-5-7782-3345-4. —
Texkcr: anexkTponHblt // JlaHb: »neKTpOHHO-OMOMMOTeuHass cuctema. — URL:
https://e.lanbook.com/book/118505 (mata oOpamenus: 14.10.2022). — Pexum
J0CTyTa: JIJIsl aBTOPH3. TOJIH30BaTEICH.

8) nepeuens yueoHo-mMemoouuecko2o obecneuenus:
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1. O6 ob6pazoBanuu B Poccuiickoii @eneparuu: penep. 3axkoH ot 29.12. 2012 Ne
273-D3 (B pen. Penepanbubix 3akoHOB 0T 07.05.2013 No 99-D3, ot 07.06.2013 No
120-@3, ot 02.07.2013 Ne 170-®3, ot 23.07.2013 Ne 203-D3, ot 25.11.2013 Ne 317-
@3, ot 03.02.2014 Ne 11-03, ot 03.02.2014 No 15-®3, ot 05.05.2014 No 84-D3, ot
27.05.2014 Ne 135-®3, o1 04.06.2014 Ne 148-D3, ¢ u3M., BHeceHHbIMU DeiepaibHbIM
3akoHOM OT 04.06.2014 Ne 145-®@3, B pea. ot 03.07.2016, ¢ uzm. ot 19.12.2016.)

2. ®enepanbHbIl TOCYIApCTBEHHBIM 00pa30BaTENIbHBIN CTaHIAPT CPEIHETO
o0miero oOpa3oBaHMsI, YTBEP)KJIEHHBIM NpHUKa3oM MuHHCTEpCTBa 00pa3oBaHUS U
Hayku Poccuiickoit ®@eneparuu ot 17 mas 2012 r. Ne 413 (3apeructpupoBaH
MunucrtepctBoM  toctuiiuu  Poccuiickoir  @epepauuu 7 wuioHs 2012 1.,
peructpaunoHHbiid Ne 24480).

3. Ilpuka3 MunucrepctBa mnpocBemieHuss Poccuiickoii @enepanuu 0T
23.11.2022 Ne 1014 «O6 yTtBepxknenuu (eaepaibHON 00pa30BaTENbHON IPOrPAMMBI
cpeaHero oomiero oopazoanus» (3apeructpupoBad 22.12.2022 Ne 71763).

2) unmepuem-pecypcoi:

http://www.iprbookshop.ru/60767.html (Xumust B cTpouTeIbCTBE)

http://www.iprbookshop.ru/66393.html(O01ast 1 HeopraHuyeckas XUuMUsI)

http://www.iprbookshop.ru/71462.html(JIabopaTopHblii mpakTHKyM TO OOIIeH
Y HEOPTaHUYECKOM XUMUH)

http://www.iprbookshop.ru/64399.html(Anroput™m pemieHus 3amad M0 XUMHH.
[IpakTukym.)

0) 2J1eKMmPOHHO-0UOIUOMEUHbIE CUCHEMDL:

1. http://www.iprbookshop.ru (OnexTpoHHO-OMOIMOTEYHBIC CHCTEMBI)

2.  DIEKTpOHHO-OMOJIMOTEeYHAS cucrema «IPRbooks»
(http://www.iprbookshop.ru/)

3. OO6pa3zoBartesbHO-U3AATEIBCKUI HEHTP «AxazeMus)

(http://www.academia-moscow.ru /)
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8. OCOBEHHOCTHU OPTAHM3 AU OBYYEHUSA 11O YYEBHOMY
IMPEAMETY JJIS1 UHBAJIM10OB U JINL C OTPAHNYEHHbBIMH
BO3MOXHOCTSAMMU 3/10POBbs

]_IJ'ISI O6y‘IaIOHII/IXC5I N3 YHucCjla HHBAJIMIOB MW JIMO C OI'pPpaHUYCHHBIMU

BO3MOXHOCTAMHU 310POBbA HAa OCHOBAHUWA IMCbMCHHOTO 3asBJICHUA y‘—IG6HBII>i npcaAmMcCT

«XUMHUS» Ppeaqu3yeTrcs C y4eTOM OCOOEHHOCTEH NCHUXO(PU3UYECKOTO Pa3BHUTHUA,

HHAUBUIYAJIBbHBIX BO3MO>KHOCTEU U COCTOSIHUS 340pPOBbA.

9. KOHTPOJIb U ONEHKA PE3YJIBTATOB OCBOEHUSA YYEBHOI'O

YMeHue ucnonb3oBarhb
MPUOOpPETEHHBIE 3HAHUS
JUTSL OOBSICHEHUS
XUMHAYECKHX SIBICHUH,
MIPOUCXOJIAIINX B
pupoe, ObITY U Ha
IIPOU3BO/JICTBE;

YMETh HCII0JIb30BAaTh
IPUOOpPETEHHBIE 3HAHMS

NPEAMETA
Pe3yabrarsl Kon IIpoBepsiemble @®opMBI 1 METOIbI KOHTPOJIS U
o0y4eHus pe3yJib yYMeHHS ¥ 3HAHUS OllEHKH

(TMYHOCTHBIE, TATOB pe3yJbTaToB 00y4YeHusl

NnpeAMeTHbIE, Texymmun [Ipomexyrounas
MeTanpeaMeTHbIe) KOHTPOJIb aTTecTanus

JUYHOCHIHbLE
YyBCTBO TOPJIOCTH JII | 3HaTb OCHOBHBIE Yemuwii onpoc 9K3aAMeH
U YBaXXEHUS K 3aKOHbI XUMHUHU U lIpakmuueckas
HUCTOPHH H OTKPBITHS B XUMUH, paboma
JOCTHXKEHUSIM CEJIaHHbIE Tecmuposanue
OTEYECTBEHHOM POCCHUICKHMH YUCHBIMH- | Peghepam
XUMHUYECKON XUMHUKaMHU;
HayK{; XUMHYECKH YBEPEHHOE 10JIb30BaHUE
rPaMOTHOE XUMHUYECKON
MOBE/ICHUE B TEPMHUHOJIOTHEN U
npo¢eccuoHaAIBLHO CUMBOJIMKOM;
i 1eSITETbHOCTH U B XUMHYECKH IPaMOTHOE
OBITY TIpH MIOBE/ICHHE B
oOpallleHuu ¢ npodeccroHanbHOI
XUMUYECKUMHU NESITeNIbHOCTH U B OBITY
BEIIECTBAMM, pu OOpaIIeHUH C
Marepuaiamu u XUMHUYECKUMHU
IIPOLIECCAMU; BELIECTBaMH,
Marepuaiamu u
IIpOLIECCAMU;
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I OKOJIOTUYECKU
IrPaMOTHOIO MTOBEACHUS
B OKPY’KaroLIEH cpene,
JUISL OLICHKY BIIMSIHUS
XUMHUYECCKOT'O
3arpsi3HeHus
OKpY>Karolleu cpebl Ha
OpraHH3M 4eJoBeKa U
JIpyrue XuBbIE
OpraHU3MBI;

YMCTb HCIIOJIb30BATh
MPUOOPETEHHbIE 3HAHUS
AJI1 IPUTOTOBJICHU A
PacTBOPOB 3a/1aHHOI
KOHIIEHTPAIIUU B OBITY U
Ha TIPOU3BOJICTBE;

TOTOBHOCTH K JI2 | [lonumarp cymHoCcTh U | Peghepam
IIPOJIOJKEHUIO COLIMAJIbHYIO
o0pa3oBaHUs U 3HAYUMOCTb CBOEHU
MOBBILIEHUS Oyxayuieit npodeccuu,
KBaJIM(pUKAINY B MPOSIBIATH K HEH
n30paHHON YCTOWYUBBINA UHTEPEC;
npodeccroHantbHO CamocTosTenbHO
1 AeSITENbHOCTU U OIpeeNATh 3a7aun
00BEKTUBHOE npodeccuoHanbHOTO U
OCO3HaHUE POJIU JUYHOCTHOI'O Pa3BUTHS,
XUMHUYECKUX 3aHUMAaThCS
KOMIIETEHIIUH B camMo00pa3zoBaHUEM,
9TOM; OCO3HAHHO IJIAHUPOBATh
TTOBBIIICHHE
KBaJIM (DUKAITHIH.
YMEHHE JI3 | YMeTh ucnoiib30BaTh Pegepam
HCII0JIb30BATh JOCTH)KEHHS
JTOCTUKEHUS COBPEMEHHOMN
COBPEMEHHOM XUMHYECKON HAYKH CO
XUMHUYECKON HAyKU cBOEH
U XUMUYECKUX npogeccuoHaIbHON
TEXHOJIOTHUH TSt NeSITENIbHOCTBIO JIs1
MTOBBIIICHUS TTOBBIIICHUS
COOCTBEHHOTO COOCTBEHHOTO
MHTEJUIEKTYaJIbHOT HMHTEIUIEKTYaJIbHOTO
0 pa3BUTHS B pa3BuUTHA;
BBIOpaHHOM
npodeccroHaibHO
W IesiTeNbHOCTH;
MemanpeomMemmbix:
HCIIO0Ib30BaHUE M1 | pabGotaTh ¢ IIpakmuueckas | ax3ameH
pPa3IUYHBIX BUJIOB TEOPETUYECKUM paboma
[103HABATEIbHON MaTEepUAIIOM, Peghepam
NS TeIbHOCTH U AHAJIM3HUPOBATh, Aenathk | Iecmupoeanue
OCHOBHBIX BBIBOJIBL.
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WHTEJUIEKTYaTbHBIX
onepanun
(mocTaHOBKHU
3a/1a4H,
(bopmynHrpoBaHus
TUIIOTE3, aHAIU3a U
CHHTE3a,
CpaBHEHUS,
000011IeHH S,
CHUCTEeMaTH3aIuu,
BBISIBJICHUS
MPUIUHHO-
CJICACTBEHHBIX
CBs3€H, ITONCKA
aHaJIOTOB,
dhopmyaupoBaHus
BBIBOJIOB) JIJIsI
perieHus
IIOCTaBIICHHOM
3a/1a4H,
MIPUMCHCHHE
OCHOBHBIX METOJIOB
IMO3HAHHUS
(HabmoenHus,
HAy4YHOTO
AKCIIEPUMEHTA) ISt
U3Y4YCHUS
Pa3IUYHBIX CTOPOH
XUMHYECKUX
00BEKTOB B
MIPOLIECCOB, C
KOTOPBIMH
BO3HHUKAET
HEOO0XOMMOCTh
CTaJIKUBAThCS B
po¢eCCUOHAIBHO

it cdepe;

MPUMEHSTH OCHOBHBIE
METO/IbI TO3HAHUS
(HaburoIeHH ST, HAYYHOTO
9KCHEPUMEHTA) JUIs
U3Y4EHHUs pa3INuHbIX
CTOPOH XUMHUYECKUX
00BEKTOB U MPOIECCOB,
C KOTOPBIMU BO3HHUKAET
HE0O0XOAUMOCTH CTaJ-
KHUBAaThCS B
npodeccrnoHabHOM
chepe;

YMEHUS J1e1aTh BBIBOJIBI,
YMEHUE BBISABIIATD
CYLIECTBEHHOE,
pa3BUTHE JOIMUYECKOTO
MBIILJIEHUS] IPU paboTe
C TEKCTaMH, OYKJIETOM,
Ha0JIroaaTh 3a
BELIECTBaMHU, IPOBOJUTH
UCCleI0BaTeIbCKUE
MPOLEYpPHl, pa3BUBATh
[103HaBaTEIbHbIN
UHTEPEC K MIPEIMETY U
IpoLeccy MO3HaHMS.
yMEHHE
XapaKTepu30BaTh
AJIEMEHTHI 0 UX
MIOJIOKEHUIO B
[Tepuonnueckoi
cucteme JI.H.
Menneneena.
OOBACHATH 3aBUCUMOCTh
CBOMCTB BEILIECTB OT UX
COCTaBa U CTPOCHUSI,
MIPUPOLY XUMHUECKOU
CBSI3U 3aBUCHUMOCTb
CKOpPOCTH XUMHUYECKOU
pEaKIMy U MOJI0KEHUE
XUMHYECKOTO
paBHOBECHS OT
pa3nu4HbIX (haKTOPOB;
YMETb ONPENEINIATh
BO3MOYXHOCTH
MPOTEKaHUS
XUMAYECKHX
IIpEBpALICHUN B
Pa3IUYHBIX YCIOBUSX U
OLIEHKH X TOCIENCTBUN
HCIIOJIb30BaHUE
abCTPaKTHOTO
MBIILICHHS,
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MIPOJIOJIKUTH PAa3BUTHE
XMMHYECKOHN peyun,
oborarars ee
CJIOBapHbIH 3amac npu
YCTHBIX OTBETaX U
IPaMOTHOE BBINOJIHEHUE
IIPU CAMOCTOSTEITHHBIX
3a/laHuUsX.

CBSI3BIBATh U3YYCHHBII
Marepuai co CBoei

npodeccrnoHabHOM
JESITeIbHOCTBIO
HCIIOJIb30BAaHUE M2 | IIpoBoauTh IIpakmuueckas
pa3IUYHbIX CaMOCTOSITENIbHBIN paboma
HWCTOYHUKOB IS MMOUCK XUMHUYECKOMN Peghepam
HOJTyYEeHHUs uHboOpMalNU C
XUMHUYECKON HCII0JIb30BAHUEM
uHpopManuy, pa3IMYHBIX HCTOYHHUKOB
YMEHHE OLICHUThH €€ (Hay4HO-TIOMYJIIPHBIX
JOCTOBEPHOCTD IS U3JIaHUH,
JOCTUKECHUS KOMIIBIOTEPHBIX 0a3
XOPOIINX JIAHHBIX, PECYPCOB
pe3yibTaToB B Wurepuera);
po¢ecCHOHATILHO UCIOJIb30BATh
i chepe; KOMIIBIOTEPHBIE
TEXHOJIOTUH JIs
00paboTKu U mepeadn
XUMHUYECKON
nHpOpMaLNH U ee
IIPE/ICTABICHUS B
pa3IuuHbIX (hopMax.
Ocy1ecTBISTh TOUCK
nHpopmanuy,
HE0O0XO0AUMOM 15
3¢ EeKTUBHOTO
BBITIOJTHEHUS
npodeccnoHambHbBIX
3a/1a4
npeoMemmvlx:
c(OpMHPOBAHHOCT 111 | Ilonumats posib XUMHMH | Yemmuwui onpoc | sk3amen

b IIPEACTABJICHUH O
MECTE XUMUU B
COBPEMEHHOM
HAy4YHOH KapTUHE
MUpa; TOHUMaHUe
PO XUMHUU B
(dbopmMUpoBaHUH
Kpyrosopa u
(GyHKIIMOHATIEHOM
IPaMOTHOCTH
YesoBeKa s
peleHus

B €CTECTBO3HAHHH, €€
CBA3b C APYTUMHU
€CTECTBEHHLIMHA
HayKaMH, 3HAaUCHHE B
YKU3HH COBPEMEHHOTO
oOmecTBa

3HATh Ba)KHEHIITHE
BEILIECTBA U MATEPUAIBI.

Tecmuposanue
Ilpaxmuueckasn
paboma
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MPAKTUYECKUX

3a/1a4;
BJIAJICHUE 112 | 3HaTh OCHOBHBIE 3aKOHBI | Ycmusiii onpoc 9K3aMeH
OCHOBOIIOJIAraroIIx XUMUU: crexuometpust, | Tecmuposanue
MU XUMHUYECKUMU 3aKOH COXpaHEHUSs IIpaxmuueckas
MTOHSATUSAMH, Macchl BELIECTB, paboma
TEOPUSIMH, BJIAJIETh
3aKOHaMU U OCHOBOIIOJIarato MU
3aKOHOMEPHOCTSIMU XUMUYECKUMHU
; YBEpEHHOE MOHATUSAMHU, TEOPUIMH,
M0JIb30BAHUE 3aKOHAMU U
XUMHUYECKON 3aKOHOMEPHOCTSIMUY;
TEPMUHOJIOTUEN U YMETh Ha3bIBATh:
CUMBOJIMKOM; M3y4YEHHBIE BEIIECTBA 10
TPUBUAJILHON WIH
MEXKIYHApOIHON
HOMEHKJIATYpE;
BJIaJICHUE 113 | yMeTh  BBINOJIHATH Ilpakmuueckas | sx3ameH
OCHOBHBIMH XUMUYECKUM paboma
MeToAaMHu SKCHEPUMEHT MO Tecmuposanue
Hay4HOT'O pacrno3HaBaHUIO Jlabopamopnas
MO3HAHUS, BAKHEUILINX paboma
HCIIOJIb3YEMBIMH B HEOPraHUYECKHUX U
XUMUU: OpraHUYECKUX
HaOJIIOICHUEM, COCIUHEHMIL;
ONMCaHUEM,
HU3MEPECHHEM,
3KCIEPUMEHTOM;
yMeHHue
o0OpabaTsIBaTh,
OOBSACHSITH
pe3yabTaThl
MIPOBEACHHBIX
OTBITOB U J€NIaTh
BBIBOJIBI;
TOTOBHOCTb U
CIIOCOOHOCTh
MIPUMEHATHh METO/IbI
TTO3HAHUS TIPU
pereHnun
MPAKTUYECKUX
3a/1a4;
c(hOpMUPOBAHHOCT 114 | Ymerb pemiathb Ilpakxmuueckas | sx3amen
b YMEHUS JaBaTh pacyeTHbIE 3a/1a4u 1O paboma
KOJIMYECTBEHHBIE xumudeckuM popmynam | Tecmuposanue
OLICHKHU U U YpaBHEHUSIM;
MIPOU3BOIUTH WCIIOTh30BaTh
pacyeTsl 1o MPUOOPETEHHBIE 3HAHUS
XUMUYECKUM Y YMECHUS B
dbopmynam u MPaKTUYECKOU
YpaBHEHUSM; JEeSATETLHOCTH 1

MOBCEJHEBHOM JKU3HU:
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BJIaJICHUE 115 | YMmeHue 6e30macHOro Yemmuwiii onpoc
MpaBHJIaMu oOpariieHusi ¢ roprounMu | [Ipakmuueckas
TEXHUKU Y TOKCUYHBIMU paboma
0€30MacHOCTH NPU BELIECTBAMH U Jlabopamopnas
WCIIO0b30BAHUH 1a00paTOPHBIM paboma
XUMHYECKHX o0opynoBaHuEM;

BELIECTB;

c(hOpMHUPOBAHHOCT 116 | YMeHue KpUTHIECKOU Yemuwu onpoc

b COOCTBEHHOI
MO3UIUH 110
OTHOILEHUIO K
XUMHYECKON
uHpopManuy,
MOJy4aeMoil u3
pa3HbIX
HUCTOYHUKOB.

OILICHKU JJOCTOBEPHOCTH
XUMHUYECKOH
uHpOpMaIuy,
MOCTyIaIEen 13
Pa3HBIX UICTOYHHUKOB.

Peghepam
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Koa u
HaMMeHOBaHUe
(popmupyembIx
KOMIIeTeHIN i

HHaHpreMble pe3yJabTaThbl 0OCBOCHUA TUCIHUIIJIMHBI

O01mue

JAucnunimHapHbie

OK 01. Beibupats
CIIOCOOBI peIICHUS
3a1a4
npodeccHoHATEHOM
JeSATEIIBHOCTH
IPUMEHHUTEIBHO K
pa3IMYHBIM
KOHTEKCTaM

B yacTu Tpy0BOI0 BOCIUTAHMS:

- TOTOBHOCTD K TPY/AY, OCO3HAHUE IIEHHOCTH MacTepPCTBA,
Tpyaoooue;

- FOTOBHOCTH K aKTUBHOM JEATEILHOCTH TEXHOJIOTHICCKOM
Y COIMAJIbHOW HAINpPaBJIEHHOCTH, CIIOCOOHOCTH
WHUITUHPOBATH, INIAHUPOBATH M CAMOCTOSATEIHHO BHITIOIHSTh
TaKylo JAeSITeNbHOCTD;

- HHTEPEC K pa3InuHbIM cepam npodheccCuoHaTbHON
JIeITEIIbHOCTH,

Osgi1aieHHe YHHBEPCAJIbLHBIMH Y4eOHBIMH
NMo3HABATEJIbHBIMU AeHCTBHAMM:

a) 0a30BbIe JJOTHYECKHE TeiiCTBHS:

- CaMOCTOSTEIFHO (POPMYJIUPOBATH U aKTyaJIM3UPOBATH
npo0JemMy, paccMaTpUBaTh €€ BCECTOPOHHE,;
- YCTaHABIIMBATh CYMIECTBEHHBIN MTPU3HAK WM OCHOBAHUS IS
CpaBHEHHUS, KIIacCU(PUKALUU U 000O0IICHNUS;
- OIPENENATh LEH IeATEIbHOCTH, 3a/1aBaTh TapaMeTphl U
KPUTEPUU UX TOCTHKEHUS;
- BBISIBIISITH 3aKOHOMEPHOCTH U TIPOTHBOPEYHS B
paccMaTpUBAEMBIX SBIICHUSX;
- BHOCUTH KOPPEKTHUBBI B JICATCIIBHOCTD, OICHHUBATH
COOTBETCTBUE PE3YIIHTATOB IIEJISIM, OIICHHBATH PUCKH
MOCJIEACTBUN NeITEIbHOCTH,

- pa3BUBATh KPEATUBHOE MBIILJICHUE MTPU PEUICHUH
YKU3HEHHBIX TIPoOIieM

- BJIQJIETh CUCTEMOM XMMUYECKUX 3HAHUU, KOTOPAs
BKJIIOUYAET: OCHOBOIIOJIAraoNINe MOHATHS (XUMHUYECKUN JIEMEHT,
aToM, 3JICKTPOHHAst 000JI04Ka aToMa, S-, P-, d-dJIEKTPOHHBIE
opOUTaIM aTOMOB, MOH, MOJIEKYJIa, BAJIEGHTHOCTb,
ANEKTPOOTPULATEIBLHOCTD, CTETIEHb OKUCIICHUS, XMMUYECKasi
CB$I3b, MOJIb, MOJISIPHAsI Macca, MOJISIPHBIN 00BEM, YTIIEPOIHbII
ckeseT, (yHKIMOHANIbHAS TPYIINa, paguKall, U30MepHs,
M30MEphI, TOMOJIOTUYECKUH PsiJl, TOMOJIOTH, YIJIE€BOIOPOIbI,
KHUCIIOPO/I- M a30TCOIEPIKaIIe COSAMHEHUS, OMOJIOTHUYECKH
AKTUBHBIC BEIECTBA (YTJIEBO/BI, )KUPbI, OEIKH), MOHOMED,
HOJIUMED, CTPYKTYPHOE 3BE€HO, BHICOKOMOJIEKYJISIPHbBIE
COCIMHEHUS, KPUCTAILUTNYECKAs PEIIETKA, TUITBI XUMUUECKHUX
peakuuii (OKUCIUTENIbHO-BOCCTAHOBUTEIIbHBIE, K30~ U
SHJO0TEPMUUYECKHE, PEAKIIMH HOHHOTO 0OMEHA), pacTBOD,
ANEKTPOJIUTHI, HEAIEKTPOIUTHI, JJIEKTPOIUTHUECKAS
JUCCOIMAIMs, OKUCIUTEINb, BOCCTAHOBUTEND, CKOPOCTh
XUMHYECKON peakIiy, XUMHUUECKOEe PAaBHOBECHE), TEOPUU U
3aKOHBI (T€OpUs XMMHUECKOTO CTPOCHHSI OPraHUYeCKIX BEIIECTB
A.M. byrneposa, Teopust 3IEKTPOIUTHUECKON TUCCOIUALINH,
nepuoanueckuii 3akoH /.M. MenneneeBa, 3aK0OH COXpaHEHUS
MaccChl), 3aKOHOMEPHOCTH, CHMBOJIMYECKUN S3bIK XUMHH,
(hakTonoruueckre CBEACHMs O CBOMCTBAX, COCTaBEe, MOJYYEHUU U
0€30MacHOM HCII0Ib30BAaHUH BaKHEHIIINX HEOPTaHUYECKUX U
OpPTaHMYECKUX BEIIECTB B OBITY U MPAKTUYECKON JAEITETbHOCTH
YEJIOBEKa;




0) 0azoBbIe HCCIeA0BaTEIbCKUE JIeliCTBUS:

- BIIQJICTh HaBBIKaMHU y4eOHO-UCCIIE0BATEIBCKON
MIPOEKTHOM JIeATETHbHOCTH, HABBIKAMHU Pa3peIIeHUs MpooIiem;

- BBISIBJISITH TIPUUMHHO-CJICICTBEHHBIC CBSI3U U
aKTyaJIM3UpOBaTh 3a/1auy, BBIIBUTATh THUIIOTE3Y €€ PEIICHMS,
HaxOJIUTh apIyMEHTHI JJIS I0Ka3aTeIbCTBA CBOMX
YTBEP)KJICHHH, 3a1aBaTh TapaMeTPbl U KPUTEPHUH PEIICHUS;

- aHAJIM3UPOBATH TIOJYYSHHBIC B XOJIC PEIICHUS 3a1a4H
Pe3yNIbTAThI, KPUTHICCKH OIEHUBAThH MX JOCTOBEPHOCTD,
MIPOTHO3UPOBATh H3MEHCHHE B HOBBIX YCIIOBHSIX;

- YMETh MMEPEHOCUTH 3HAHUS B ITO3HABATEIBHYIO U
MPAKTHUYECKYIO 00JIaCTH KUZHEICATEIbHOCTH;

- YMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX IPEIMETHBIX
obnacreii;

- BBIJIBUTATh HOBBIC HJICH, ITPEJIaraTh OPUTrHHAIbHBIC
MOJIXOJTBI U PEIICHHUS;

- CIIOCOOHOCTD UX UCIOJIb30BaHUs B IO3HABATCIIBHOU U
COLIMAIBHON MTPAKTHUKE

- YMETb BBIABIISITh XapaKTEPHbIE MPU3HAKU U B3aUMOCBS3b
M3YYEHHBIX MOHATUN, TPUMEHSATH COOTBETCTBYIOIINE MTOHITHS
MIPU ONMMCAHUM CTPOEHUS U CBOMCTB HEOPTaHUYECKUX U
OpPraHWYECKUX BELECTB U UX MPEBPALLECHUN; BBIABIISTh
B3aUMOCBSI3b XUMUYECKUX 3HAHUH C IOHATUSIMU U
IIPEICTABICHUSMU APYTHX €CTECTBEHHOHAYYHBIX IIPEIMETOB;

- YMETb UCIIOJIb30BATh HAMMEHOBAHUS XUMUYECKUX
COEMHEHHUI MEXIYHAPOIHOTO COK3a TEOPETUUECKON U
MPUKJIATHON XUMUHU U TPUBUAIBHBIC Ha3BAaHUS BAXKHEUIIINX
BEIIECTB (ITHJICH, alleTHJICH, TIUIEPHH, (eHOI, (hOpMaIIbICTH I,
YKCYCHAasi KHCJIOTa, TJIUIMH, YrapHbIA ra3, YriIeKUCIIbIN Ta3,
aMMUaK, raiieHasl U3BeCTh, HeralleHast U3BECThb, IUThEBasi COJla U
JPYTHX), COCTABIATH (DOPMYJIBI HEOPTaHUYECKUX U
OpPraHMYECKUX BEILECTB, YPABHEHUS XUMUYECKUX PEaKIUH,
OOBSCHATH UX CMBICT; TOATBEPKIATh XapaKTEPHbIE XUMUYECKHE
CBOMCTBA BEIIIECTB COOTBETCTBYIOIIMMHU SKCTIEPUMEHTAMH 1
3aMUCSIMU YPABHEHUI XUMUYECKUX PEAKIINIA;

- YME€Tbh YCTaHABIUBATh NMPUHAJJIC)KHOCTh NU3yYEHHBIX
HEOPTraHUYECKUX U OPTaHUYECKUX BEIIECTB K OMpPEICICHHBIM
KJIaccaM U TpylniaM COeIMHEHUH, XapakTepru30BaTh UX COCTaB U
Ba)KHEUIIIME CBOMCTBA; ONPEACIATh BUAbl XUMUYECKUX CBSA3EH
(KoBaJIeHTHAas, HOHHAs, METAJUINYECKasi, BOJOPOIHAS), TUIIBI
KPUCTATMYECKHUX PEIIETOK BEIECTB; KIacCU(PUIIMPOBAThH
XUMHUYECKUE PEAKIINH;

- copMHUpOBATH TIPEACTABICHUS: O MATEPUAILHOM €IMHCTBE
MHpPa, 3aKOHOMEPHOCTSIX U MO3HABAEMOCTH SIBJICHUH TIPUPOJIBI; O
MeCTe ¥ 3HAUCHUH XUMUHU B CHCTEME €CTECTBEHHBIX HAYK U €€
poiiu B 00eCrieueHnr yCTOMYNBOIO Pa3BUTHS YEJIOBEUECTBA: B
pelIeHnr mTpoOIeM YKOIOTUYECKOM, YHEPTETHUECKON U MUIIEBOM
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0€30MaCHOCTH, B Pa3BUTUU MEIUIIMHBI, CO3IaHIMH HOBBIX
MaTepHaJIOB, HOBBIX HCTOYHUKOB YHEPTUH, B 00eCTICUCHUH
panMoHaIBFHOTO IPUPOAOIOIB30BAHMUS, B (POPMUPOBAHUH
MUPOBO33pEHUs U 00IIEH KyJIbTYphI UeJIOBEKa, a TAKKE
9KOJIOTHYECKH 000CHOBAHHOTO OTHOILIEHUSI K CBOEMY 3/I0POBBIO
U TIPUPOJTHOM Cpelie;

- BJIaZICTh CUCTEMOM XMMHUECKHUX 3HAHUH, KOTOpas
BKJIIOYAET: OCHOBOIIOJIATAIOUINE MOHATHUS (JOMOIHUTEIBHO K
CUCTEME MOHATHI 0a30BOT0 YPOBHS) - U30TOIIbI, OCHOBHOE U
BO30YXJCHHOE COCTOSIHME aTOMa, THOPUAU3AIHS AaTOMHBIX
opoOuraneit, xummueckas cBsa3b ("I " u ", KpaTHBIE CBS3N),
MOJISIpHasi KOHLIEHTpALHs, CTPYKTypHas (hopMyIia, U30Mepus
(cTpykTypHas, reoMeTprueckas (IUC-TpaHC-U30MEPHs), TUIIBI
XUMHUYECKHUX PeaKinii (roMo- U TeTepOreHHbIe, 00paTUMBbIE U
He0oOpaTUMEIE), paCTBOPHI (MICTUHHBIE, TUCIIEPCHBIC CUCTEMBI),
KPUCTAJJIOTUAPATHI, CTENEHb TUCCOLUALIUY, dJIEKTPOIIN3,
KPEKUHT, pu()OPMUHT); TEOPUH U 3aKOHBI, 3aKOHOMEPHOCTH,
MHPOBO33PEHUYECKNE 3HAHUS, JIeXkKalllie B OCHOBE TOHUMaHUs
MPUYUHHOCTH U CUCTEMHOCTH XUMHUYECKHX SBJICHHM,
COBPEMEHHBIE ITPE/ICTABIEHUS O CTPOCHUH BELLIECTBA HA
aTOMHOM, MOJICKYJISIPHOM U HaIMOJICKYJISIPHOM YPOBHSIX;
MPEJICTaBICHUS O MEXaHU3MAaX XUMUYECKUX PEaKIUH,
TEPMOAMHAMHYECKHUX ¥ KHHETHUECKHUX 3aKOHOMEPHOCTAX MX
MPOTEKAHUS, 0 XUMHUUYECKOM PAaBHOBECHUH, TUCIIEPCHBIX
CUCTeMax, (paKTOJIOTUYECKUE CBEIEHUS O CBOMCTBAX, COCTABE,
MOJIy4eHUHU U 0€30M1acCHOM HCIOJIb30BAHUN BaXKHEHIIINX
HEOPTraHUYECKUX U OPTaHUYECKUX BEIIECTB B OBITY U
MPaKTUYECKON JAESITEbHOCTH YeIOBEeKa; OOIINX HAyUHBIX
MPUHIIMIIAX XUMUYECKOTO MMPOU3BO/ICTBA (Ha IpUMeEpe

26




MPOU3BO/ICTBA CEPHOM KUCIIOTHI, aMMHaKa, METaHOJIa,
nepepaboTku HeTH);

- YMCTh IMPOBOAUTD PACUYCTHI 10 XUMHUYCCKUM (bOpMyJIaM u
YpaBHEHUSM XUMHUYECKHUX PEAKIIUN C UCIIOJIb30BAaHUEM
(bU3MYeCKUX BEIUYHH (Macchl, 00beMa ra30B, KOJIMYECTBA
BEIIECTBA), XapaKTEPU3YIOIIUX BEIIECTBA C KOJIUYECTBECHHON
CTOPOHBI: PaCUYEThI 110 HAXOKICHUIO XUMUYECKON (HhOPMYJIBI
BEII[ECTBA; pacyeThl MacChl (00bEMa, KOJIMUECTBA BEIIECTBA)
MPOJIYKTA PEAKIUU, €CIN OJJHO M3 UCXOIHBIX BEIIECTB JIAHO B
BH/JIC PACTBOpA C ONPEIEIECHHON MaCCOBOU J10JIEH
PacTBOPEHHOTO BEIIECTBA WIIU JTAHO B U30BITKE (MIMEET
MIPUMECH ); PacueThl MAaCCOBOM MJIM 0ObEMHOM JIOJIM BBIX0]1a
IPOAYKTa PeaKkIuu; pacyeThl TeroBoro 3¢ dexra peakuui,
00BEMHBIX OTHOIIICHUH Ta30B;

- YMETh BBIABIIATH XapaKTepHbIe MPU3HAKU U B3aUMOCBS3b
HU3YUYCHHBIX HOH?ITI/IfI, NPUMCHATHE COOTBCTCTBYIOIIUC ITOHATUA
IIpY ONMCAHUM CTPOEHUS U CBOMCTB HEOPTaHWYECKHUX U
OpPTraHN4YC€CKUX BCIICCTB U UX HpGBp&HIGHHfI; BBIABIISATH
B3aHMOCBS3b XUMUYECKUX 3HAHUU C ITOHITHUSIMU U
MPECTaBICHUSIMH JPYTUX IPEIMETOB I 00Jiee OCO3HAHHOTO
MOHUMAaHUA U O0BSICHEHHSI CYIIIHOCTH MaTepPHAIbHOTO €IMHCTBA
MUPA; UCIIOJIb30BATh CUCTEMHbBIE XUMUYECKUE 3HAHUS IS
O00BSICHEHUS U IPOTHO3UPOBAHUS SIBJICHHM, UMEIOITIX
€CTECTBEHHOHAYYHYIO IPUPOAY;

- YMCTb HCII0JIb30BAaTh HAMMCHOBAHUA XUMHWYCCKUX
COEMHEHHNI MEXyHAPOIHOTO COK3a TEOPETUUECKON U
HpI/IKJIa}IHOfl XUMHHU U TPUBUAJIBHBIC Ha3BaHUA BEIICCTB,
OTHOCAIINXCA K U3YYCHHBIM KJIaCCaM OpTraHUYCCKUX U
HEOPraHUYECKUX COEAMHEHUH; UCIIOJIb30BATh XUMUYECKYIO
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CUMBOIIUKY JIJISl COCTaBJICHUS POPMYT HEOPraHUIECKUX
BEILIECTB, MOJICKYJISIPHBIX U CTPYKTYPHBIX (Pa3BEPHYTHIX,
COKpAIIICHHBIX M CKEJIETHBIX) (POPMYIT OpraHU4YEeCKUX BEIIECTB;
COCTaBJISITh YPaBHEHUSI XUMUYECKUX PEAKIUN U PaCKPbIBATh UX
CYLIHOCTb: OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX pPEaKIui
MOCPEICTBOM COCTaBJICHUS 3JIEKTPOHHOTO OajaHca ITUX
peakuuii; peakiuii HOHHOro 0OMeHa IMyTeM COCTaBICHUS MX
MOJIHBIX M COKPAIIIEHHBIX HOHHBIX YPABHEHU; peaKIuii
TUAPOIN3a, PEAKIIMNA KOMILIEKCO0Opa3oBaHus (Ha mpumepe
TUAPOKCOKOMITIEKCOB IIMHKA U AJTFOMUHUS ); TOATBEPKIATh
XapaKTepHbIE XUMHUYECKHUE CBOMCTBA BEIIECTB
COOTBETCTBYIOIIMMH IKCIIEPUMEHTAMU U 3aITUCSIMU YPaBHEHHIA
XUMHYECKHUX PEaKIIHii;

- YMETh Kiaccu(puuupoBaTh HEOPraHUIECKHUE U
OpraHMYECKHe BEIIECTBA U XMMHUECKHUE PEaKIIIH,
CaMOCTOSTENILHO BEIOMPATh OCHOBAHUS U KPUTEPUU JJIS
KJIACCU(PUKAIINH U3y4aeMbIX XUMHUYECKHUX 0OHEKTOB;
XapaKTePU30BaTh COCTAB U BaXKHEUIIINE CBOMCTBA BEUIECTB,
MIPUHAJYISKAIIUX K OMPEICTICHHBIM KJIaccaMm | rpyImnam
COEIMHEHUH (IIPOCThIE BEIIECTBA, OKCU/IbI, TUAPOKCHIBI, COJIH;
YTIEBOIOPObI, MPOCTHIE 3(PUPHI, CIUPTHI, PEHOBI, aTbIACTUIH,
KETOHBI, KAPOOHOBBIE KUCIIOTHI, CIIOKHBIE dPHUPHI, KUPBHI,
yTJEBO/IbI, AMUHBI, AMUHOKHUCIIOTHI, OTIKU); TPUMEHSTh 3HAHUS
0 COCTaBE€ M CBOMCTBAX BEILECTB ISl IKCIIEPUMEHTAIbHOMN
MIPOBEPKHU THUMOTE3 OTHOCUTEIHLHO 3aKOHOMEPHOCTEH MPOTEKAHUS
XUMUYECKUX PEaKIIUi U TPOTHO3UPOBAHUS BOZMOKHOCTEHN MX
OCYILIECTBIICHHUS;

- YMETb MOATBEPKIaTh Ha KOHKPETHBIX MPUMEPax XapaKTep
3aBUCHMOCTH PEaKIIMOHHOW CITOCOOHOCTH OPTaHUYECKUX
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COEAMHEHUI OT KPaTHOCTH U TUIA KoBaJieHTHOM cBsizu ("T " u
""), B3aMMHOTO BJIMSIHMSI aTOMOB U I'PYIIII aTOMOB B MOJIEKYJaxX; a
TaKXe 0T 0COOCHHOCTEH peann3aliy pa3InyHbIX MEXaHH3MOB
IPOTEKaHUS PEeaKLnii;

- YMETh XapaKTepU30BaTh JIEKTPOHHOE CTPOEHHE aTOMOB (B
OCHOBHOM U BO30Y>KJIEHHOM COCTOSIHUM) U MOHOB XUMHUYECKUX
aneMeHToB 1 - 4 nepuoaos llepuoanyeckoii cuctemsr .M.
MenzeneeBa 1 UX BaJI€HTHbBIE BO3MOXKHOCTHU, UCTIONb3YsI
d-aneKTpoHHbIE" OpOUTANIN, SHEPTETHYCCKUE

nonsitus "'s”, "p",
YPOBHH; OOBSICHATH 3aKOHOMEPHOCTH NU3MEHEHUS CBOMCTB
XUMHYECKHX 3JIEMEHTOB M 00pa3yeMbIX HMH COSIMHEHUH TI0
nepuoaaM U rpyIram;

OK 02.
Ucnonb3oBarb
COBpPEMEHHBIC
CpezacTBa MOUCKa,
aHaM3a u
WHTEPIpETaINN
uHpOpMaLUU U
MH(pOPMalLMOHHBIE
TEXHOJIOTUH IS
BBHITIOJTHEHUS 3a/1a4
npo¢eCcCHOHAITBHON
JeSTEeITbHOCTH

B 00,1acTHLIEHHOCTH HAYYHOI'0 MO3HAHUSL:

- c(hOpMUPOBAHHOCTH MUPOBO33PEHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH
n O6HI€CTB€HHOI>1 IMPAaKTUKH, OCHOBAHHOI'O Ha JHUAJIOTC
KYJIBTYp, CHOCOOCTBYIOILIEIO OCO3HAHUIO CBOETO MECTa B
MOJIUKYIBTYPHOM MUPE;

- COBEPILIEHCTBOBAHUE A3BIKOBOW U YUTATEIbCKOM
KYJIBTYPBI KaK CPEACTBA B3aUMOJICHCTBUS MEXTYy JTFOIbMU U
MO3HAHUS MHPA;

- OCO3HAHME LIEHHOCTHU HAY4YHOH J1eTebHOCTH,
TOTOBHOCTH OCYIIIECTBIISITH TIPOCKTHYIO M UCCIIETOBATEIBCKYIO
ACATCIIBHOCTG MHAUBHUAYAJIbHO U B I'PYIIIIC,

OBiaieHHe YHHBEPCAJIbLHBIMH Y4e0HBIMH
IMO3HABAaTCJIbHBIMU HeﬁCTBHHMHZ

B) padorta ¢ nHdopManmeii:

- YMETh MJIAHUPOBATH U BBIMOIHITh XUMUYECKHIA
9KCIIEPUMEHT (IIPEBPAILCHUSI OPraHUUYECKHUX BEIIECTB IIPU
HarpeBaHuu, MOJyYeHHE STUIICHA U U3y4EHUE er0 CBOMCTB,
KaueCTBEHHbIE PEAKI[MH Ha aJlbJIETH/Ibl, KpaxMaJl, YKCYCHYIO
KHCJIOTY; IeHaTypalus OEJIKOB IPU HarpeBaHUU, [IBETHbIE
peakiuu O€IKOB; MPOBOAUTH PEAKIIUHM HOHHOTO OOMEHa,
OIIPEACIIATh CPELY BOAHBIX PACTBOPOB, KAUECTBEHHBIE PEAKLIUN
Ha cynbQaT-, KapOOHaT- U XJIOPHUI-aHUOHBI, HA KATHOH aMMOHHUS;
pemaTh 3KCepuMEHTaNIbHBIE 3a/1a4u 10 TeMaM "Metabl" 1
"Hemeranbl") B COOTBETCTBUH C IPABUIAMU TEXHUKHU
0€30MMacHOCTH NP OOpaleHUH C BELIECTBAMHU U J1a00paTOPHBIM
00opy/i0BaHUEM; TIPEJCTABIISTH PE3YJIbTaThl XUMHUYECKOTO
JKCIIEpUMEHTa B (hOpMeE 3aMKucH ypaBHEHUN COOTBETCTBYIOLIUX
peakuuii 1 GopMyIMPOBATH BBIBOBI HA OCHOBE 3TUX
pe3yJIbTaTOB;
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- BJIaJICTh HaBbIKAaMH MOJyYeHUs HHPOPMALIUU U3
MCTOYHUKOB Pa3HbIX TUIIOB, CAMOCTOSATEIBHO OCYIIECTBIISATh
IIOMCK, aHAJIN3, CHCTEMATU3aLIMI0 U UHTEPIIPETALINIO
MH(GOPMAaLIMU Pa3IMYHBIX BUJOB U (JOPM IIPECTABICHMUS;

- CO3/1aBaTh TEKCTHI B PA3JIMYHBIX (OpMATaX C YIETOM
Ha3HauyeHUs UH(QOpPMAIMK U 1IeJICBON ayAUTOPUH, BEIOHpast
ONTUMAJIbHYIO (POPMY IIPEACTABICHUS U BU3yaIU3aLUH;

- OLICHUBATh JIOCTOBEPHOCTb, JIETUTUMHOCTH UH(POPMAIIUH,
€€ COOTBETCTBHE ITPABOBBIM U MOPAJIbHO-3TUYECKUM HOpMaM;

- MCII0JIb30BATh CPeICTBA UH(OPMALIMOHHBIX U
KOMMYHUKAIIMOHHBIX TEXHOJIOTUH B PEILIEHUN KOTHUTUBHBIX,
KOMMYHHKATHBHBIX U OPraHU3allMOHHBIX 3aJ1a4 C
co0uIro/IeHreM TpeOOBaHUI 3PrOHOMMKH, TEXHUKU
0€30I1aCHOCTH, TUTHEHBI, pecypcocOepesKeH s, IPaBOBBIX U
3THUYECKUX HOPM, HOPM HH(OPMAIIMOHHON 0€30MacHOCTH;

- BJIaIETh HaBbIKAMU PACIIO3HABAHUS U 3aIUThI
uH(popMaluu, HHPOPMAIIMOHHON 0€30MacHOCTH JIMYHOCTH,

- YMETh aHATU3UPOBATh XUMUYECKYIO0 HH(POPMALIUIO,
MOJIy4aeMYI0 U3 Pa3HbIX HCTOYHHUKOB (CPEACTB MacCOBOU
uHpopmanuu, cetb IHTEepHET U Apyrue);

- BJIZICTh OCHOBHBIMU METOZAMH Hay4YHOT'O IIO3HAHHUS
BEILECTB U XMMHUYECKHX sIBJICHUH (HaOroieHue, u3MepeHue,
9KCHEPUMEHT, MOJIETUPOBaHUE);

- YMETbh IPOBOJUTH PAcUEThl 10 XUMHUUECKUM (OopMyJiaM U
YPaBHEHUSAM XUMHUYECKUX PEAKLUN C UCTIOIb30BAaHUEM
(U3NYECKUX BETUYMH, XapaKTEePU3YIOIINX BEUIECTBA C
KOJIMYECTBEHHOW CTOPOHBI: Macchl, 00beMa (HOpMaJIbHbIE
YCIIOBHsI) Ta30B, KOJIMUYECTBA BEIIECTBA; HUCII0JIb30BaTh
CUCTEMHBIE XUMUYECKUE 3HAHUS IS IIPUHATUS PELICHUN B
KOHKPETHBIX JKU3HEHHBIX CUTYyalUsX, CBA3aHHBIX C BELIECTBAMHU
Y X IPUMEHEHUEM;

- YMETb CAaMOCTOATEIBHO MIJIAHUPOBATh U IPOBOJUTH
XUMHUUYECKUH SKCIIEPUMEHT (TIOJy4eHHE U U3YYEeHHUE CBOICTB
HEOPraHMYECKUX U OPraHUYECKHUX BEIIECTB, KAUECTBEHHbIE
peaKuuu yriieBOJOPOI0B Pa3INYHBIX KIACCOB U
KHCIIOPOACOAEPKAIUX OPraHUYECKUX BELIECTB, PEIICHUE
9KCIIEPUMEHTAIBHBIX 33a4 110 PACIIO3HABAHUIO HEOPTraHUYECKUX
Y OpPraHMYEeCKUX BEIECTB) C COOIOACHNEM MpaBMIl 6€30I1aCHOT0
oOpallleHus C BeleCTBaMU U JJa0OpaTOPHBIM 000PYyI0BaHUEM,
(bopMyIMpOBATH 1IENTU UCCIEI0BAHNUS, PEIOCTABIATH B
pa3nuyHOi popMe pe3ynbTaThl IKCIIEPUMEHTA, AaHAIU3UPOBATH U
OLICHUBATh UX JIOCTOBEPHOCTH;

- YMETh OCYILECTBIIATH LIEJICHANIPABICHHBIN TTOUCK
XUMHYECKON MHPOPMAIUH B pa3IMYHbIX UCTOUHUKAX (Hay4Has
1 y4eOHO-Hay4Has JINTepaTypa, CPeACTBa MaCCOBOM
uHpopManuu, cetb IHTEpHET U Jpyrue), KpUTUIECKU
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aHATM3UPOBATh XUMHUYECKYIO0 HH(POPMAILINIO, TIepepadbaThiBaTh ee
Y MCTIOJIb30BaTh B COOTBETCTBUU C ITOCTABICHHON y4eOHOM
3ajaveit;

- BJIaJIETh CUCTEMOM 3HAHHUI O METOJAaX HAyYHOT'O ITO3HAHUS
SIBJICHUH TIPUPO/BI, UCIIOJIB3YEMBIX B €CTECTBEHHBIX HayKaxX U
YMEHUSIMU NIPUMEHATh 3T 3HAHUS IIPU SKCIEPUMEHTAIBHOM
UCCJIEJIOBAHUH BEILIECTB U JUIsl OOBSICHEHUS XUMHUECKUX
SIBJIEHUM, UMEIOIINX MECTO B IPUPOJIE MPAKTUYECKOMN
JESITEJIbHOCTH YE€JIOBEKA U B IOBCEIHEBHOM JKU3HH;

OK 04.
DddexTuBHO
B3aUMOJICHCTBOBATh U
pabortarth B
KOJUJICKTUBE U
KOMaH1e

- FOTOBHOCTb K CAaMOPAa3BUTHIO, CAMOCTOATEILHOCTU U
CaMOOIIPEIEIICHHUIO;

-OBJIaJICHUE HaBbIKaMU y4eOHO-HCCIIE10BATENbCKOM,
IIPOEKTHOM U COLIMAIIBHON JEATEIBHOCTH;

Osgi1aieHHe YHUBEPCAJIbHBIMA KOMMYHUKATHBHBIMHA
NeHCTBUAMM:

') COBMECTHAasI 1eITeIbHOCTD!

- IOHUMATh U UCIOJIb30BaTh MPEUMYILECTBA KOMaHIHON U
UHAUBUAYaJIbHON paboThI;

- IPUHUMATD LI€JTM COBMECTHOM JESATEIIbHOCTH,
OpPraHM30BBIBATH U KOOPAMHUPOBATH JEHCTBUS II0 €€
JIOCTHKEHUIO: COCTABIIATH IUIAH IEHCTBUMN, PaCIIPENEIISTh
POJIM C Y4ETOM MHEHHH yYaCTHUKOB OOCYX/aTh Pe3yJIbTaThl
COBMECTHOH paboTBhI;

- KOOPJIMHUPOBATH U BBINOJIHATH pabOTy B YCIOBUSX
pealbHOT0, BUPTYaJIbHOTO 1 KOMOMHUPOBAHHOTO
B3aMMO/ICUCTBHS,

- OCYUIECTBJIATH TO3UTUBHOE CTPATETUUYECKOE NTOBE/ICHNE
B PA3JIMUHBIX CUTYaLUIX, IPOSBIATH TBOPUECTBO U
BOOOpakeHue, ObITh MHUIIUATHBHBIM

- YMETh IUIaHUPOBATh U BBHITOTHATH XUMHUYECKHUHA
9KCIIEPUMEHT (IIPEBPAICHHS] OPTaHUYECKHUX BEIIECTB MPU
HarpeBaHUU, MOTYYCHHUE dTHIIEHA U U3yYEHHE €rO CBOICTB,
KayeCTBEHHbIE PEaKIIMH Ha aJIbJIETU/IbI, KpaxMall, YKCYCHYIO
KUCJIOTY; IeHaTypalus OeJIKOB MpU HarpEeBaHUU, LIBETHHIE
peakuu OeTKOB; MPOBOANUTH PEAKIIUN HOHHOTO OOMEHa,
OTIpEeEIIATh CPEY BOAHBIX PACTBOPOB, KAUECTBEHHbIE pEaKLIUU
Ha cynbdart-, KapOOHAT- U XJIOPU/I-aHUOHBI, HA KATUOH aMMOHMUSI;
pemiaTh dKCIepuMEeHTaIbHbIC 3a7aun 1Mo TemaM "MeTaisl" u
"Hemeransnsl") B COOTBETCTBUM C IPABUIIAMU TEXHUKH
6€30MacHOCTH ITpU OOPALIEHNUH C BELIECTBAMH U J1a00paTOPHBIM
000pyI0BaHUEM; MTPEJICTABIIATH PE3YJIbTaThl XUMHUECKOTO
HKCHEpUMEHTa B (JOPMeE 3aIIUCH YPAaBHEHHH COOTBETCTBYIOIIUX
peakuuii 1 GopMyIUpOBaTh BHIBOJBI HA OCHOBE 3TUX
Pe3yJIbTaTOB;

-YMETh CaMOCTOSITENIbHO IJIAHUPOBAThH U MPOBOJIUTH
XUMHYECKUH SKCIIEPUMEHT (TI0JydeHHe U U3YYeHHUE CBOICTB
HEOPraHMYECKUX M OPraHMYeCKHUX BEIIECTB, KAYECTBEHHbBIE
peakuuu yriieBOAOPOI0B Pa3INnYHbIX KJIACCOB U
KHCJIOPOJICOAEPKAIMX OPraHNYECKUX BELIECTB, PEIICHUE

31




OBiaieHUe YHHBEPCAJbLHBIMH PeryJasiTHBHbIMU
AeCTBUAMMU:

1) IPUHSATHE ce0sl U APYTUX JIIOIei:

- IPUHUMATh MOTHUBBI U apTyMEHTHI IPYTUX JIFOAEH NpU
aHaJIN3€ PE3YNbTATOB JIEATEIbHOCTH;

- IPYU3HABaTh CBOE IIPABO U MPABO APYIUX JIFOJIEH Ha
OIIINOKH;

- pa3BUBAThH CIIOCOOHOCTH MMOHUMATh MUP C TIO3UIIUU
JIPYroro 4eoBeKa;

IKCIIEPUMEHTAIIBHBIX 33J1a4 [0 PACIIO3HABAHUIO HEOPTaHMUECKHX
Y OPTaHMYECKUX BEIIECTB) C COOIIOICHUEM MPaBUI 0€3011aCHOTO
oOpalIeHus ¢ BeleCTBaMU 1 Ta0OpaTOPHBIM 000PYyI0BaHHUEM,
(hopMyIIHPOBATH 1IEITU HCCIICIOBAHUS, IPEIOCTABIISATH B
pa3myHON opMe pe3yNbTaThl IKCIIEPUMEHTA, aHATU3UPOBATH H
OLICHUBATh UX JJOCTOBEPHOCTb;

OK 07.
CoielicTBOBAaTh
COXPaHEHHUIO
OKpY>KaroIen cpessl,
pecypcocOepexeHuIo,
MPUMEHSTH 3HaHUS 00
W3MCHCHHU KIIUMaTa,
TIPUHITHAITHI
OEpEKITUBOTO
MIPOU3BO/ICTBA,
3G HEKTUBHO
JECTBOBATH B
Ype3BBIYANHBIX
CUTYaIUsIX

B o0Js1acTH 3K0/10rM4eCcKOro0 BOCIIUTAHUS:

- ¢hOpMHUPOBAHHOCTH IKOJIOTUYECKON KYIbTYPHI,
MNOHUMaHUE BIIMSHUS COLMATIBbHO-3KOHOMUYECKHUX MPOLECCOB
Ha COCTOSIHME MPUPOJIHON U COLIMAIBHOM Cpeibl, OCO3HAHUE
I00aBHOTO XapaKTepa IKOJIOTUYECKUX MPOOIeM;

- INIAHUPOBAHUE U OCYLIECTBICHUE ICVCTBUM B
OKpYKaloIlIeH cpelie Ha OCHOBE 3HAHUS LIEJIEN yCTOMYUBOTO
pa3BUTHUS YEIOBEYECTBA;

AKTHUBHOE HENPUATHE IEHCTBUM, IPUHOCAIINX BPE.
OKpYKaroIleH cpese;

- YMEHHUE NMPOrHO3UPOBATh HEOJIArONPUATHBIE
HKOJIOTUYECKUE MTOCIEACTBUSA IIPEAINPUHUMAEMBIX IEUCTBUH,
[Ipe0TBpallaTh UX;

- paCLUIMPEHUE OIBITA AEATEIBHOCTU YKOIOTUYECKON
HaIlpaBJIEHHOCTH;

- OBJIaJIEHUE HaBbIKAMH Y4€OHO-HUCCIIEe10BATEIbCKOM,
MPOEKTHOM U COLIMAIbHOM JEATEIbHOCTH;

- chopmupoBaTh MPEACTABICHUS: O XUMUICCKON
COCTaBJISIONICH €CTeCTBEHHOHAYYHON KapTUHBI MHUPA, POJIU
XUMUU B IIO3HAHKUHM SIBJICHUH TIPUPOBI, B (HOPMUPOBAHUHT
MBIIUICHUS U KYJIBTYpPbI IMYHOCTH, €€ (DYHKIIMOHATLHOM
IPaMOTHOCTH, HEOOXOIUMOM ISl peIISHUS MTPAKTUUECKHUX 3a/1a4
Y DKOJIOTHYECKH 000CHOBAHHOTO OTHOIIEHHUS K CBOEMY
3JI0POBBIO U TIPUPOTHOM Cpeie;

- YME€Tb COOJIIOaTh MPaBHIa SKOJIOTUUECKH
1enecoo0pa3zHoro MoBeJACHUs B ObITY U TPYIOBOH JESATENILHOCTH
B IIEJISIX COXPAHEHUsI CBOETO 3/I0POBBS U OKPYXKAIOIIEH
MPUPOJIHOM CPE/Ibl; YUYUTHIBATH OTMIACHOCTH BO3/IEUCTBUS Ha
YKUBBIE OpPTaHU3MBbI OMPEICTICHHBIX BEIIECTB, TOHUMAas CMbICI
MoKa3aTelst MPeAeTbHON JOMYCTUMON KOHIICHTPAIIHH;

- YMETh MPOTHO3UPOBATH, AHATTM3UPOBATH U OIICHUBATH C
MO3HUIMI DKOJOrHYeCKO 0€30MaCHOCTH ITOCIEACTBHS OBITOBOH U
MIPOM3BOJICTBEHHOM JEATEIHPHOCTH YEIOBEKA, CBA3aHHOM C
nepepaboTKON BEIIECTB; UCIIOIB30BATh MOJyUYE€HHbBIE 3HAHUS JIJIS
MPUHSATHS TPAMOTHBIX PEHICHUN MPOoOJIeM B CUTYaLUSX,
CBSI3aHHBIX C XUMMEH;
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- YMETb OCO3HABATh OITACHOCTb BO3/ICHCTBHS HA JKUBBIC
OpraHU3Mbl OIIPENIEICHHBIX BEIIECTB, IOHUMast CMBICI
II0KAa3aTels MPeIeIbHOM T0IyCTUMOW KOHIICHTPALUH, U
HOSACHATH Ha IpUMepax cocoObl yMEHBUICHUS U

MMpEAOTBpAICHUA UX BPEAHOT'O BOSI[GﬁCTBPIH Ha OpraHusm
YCJIO0BCKa.
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